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PROGRESSIVE BULBAR PARALYSIS 



AND rrS RELATIONSHIP TO 



PROGRESSIVE MUSCULAR ATROPHY. 



BY 

PROF. A. KFSSMAUL, 

OF FSBIBUBO, Df BSBSLAU. 

^ The patient whom I introduce to you to-day, is, as you 
perceive, unable to make himself understood by word of mouth, 
notwithstanding all' the effort he puts forth. It is not that 
voice is wanting to him, or that he suffers from aphasia, as in 
cases of recent apoplexy; he still finds within himself the 
words ready for his thoughts, but he can no longer give utter- 
ance to them, because the muscles of articulation in the tongue 
and lips refuse him this office. His power of articulation 
is not quite destroyed, he distinctly gives utterance, slowly and 
with great effort, to the majority of separate vocal sounds, and 
even to some few small words, e.g. "ja," and "nein," but this 
is all. This is the limit of his conversational powers; any 
attempt to answer a question is followed by excitement; ho 
first tries in vain to squeeze out words, and then hastens to 
fetch paper and pencil, in order to make himself understood in 
writing, which he does intelligently. You see. Gentlemen, 
before you an excellent example of so-called ''alalie," or 
"anarthrie" (Leyden). 

It can easily be shown that a great part of this alalie has its 
foundation in a very severe paralysis of the tongue. You notice 
the somewhat atrophic, flabby, tongue lying flat on the floor of 
the mouth, its dorsum covered with shallow depressions. If 
you ask the patient to execute movements with it in various 
directions, these, for the most part, are either not made at all. 
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or only incompletely. The lateral movements are completely 
abolished, the patient can no longer make a channel of the 
dorsum of his tongue, the movements upwards towards the 
hard palate arc very limited ; he can slowly protrude the tip 
somewhat beyond the margin of the lips, this action causing 
the fleshy substance of the tongue to fall into fibrillary twitchi- 
ness ; he can move the organ backwards and downwards only 
with great exertion. The faradic excitability of the tongue is 
preserved, you see how promptly it curves towards the sides to 
which I apply weak currents. 

In addition to this lingual paralysis with atrophy, a less 
pronounced paralysis of the sphincter muscle of the mouth, 
without atrophy, may be shown to exist. Our patient can, it is 
true, still point the mouth, but can neither whistle nor blow out 
a light. The lower lip does not at present hang down, as is the 
case in perfect paralysis ; the patient usually keeps his mouth 
closed. The faradic excitability of the orbicularis oris is well 
preserved ; the reaction to galvanism, indeed, is increased, four 
Siemens* elements cause convulsive movements on closing the 
circuit, not less is the reaction to mechanical stimuli augmented, 
every light tap which I make on the lips with a fine rod is 
followed by a convulsion. In the other muscles of the face I 
can find no paralysis. 

The soft palate and the uvida have their normal position, 
and perform the usual movements, both in sounding the A* or 
JSt, and in making cflbrts to swallow ; only a slight nasal twang 
in the voice indicates a small amount of paresis of these parts. 

It will interest you to follow somewhat more in detail the 
derangements of articulation. Of the vowels, the I only can- 
not be pronounced, it sounds like E; all the others can be 
managed. If with a rod you press down your tongue on the 
floor of the mouth, you perchance place yourself in this man's 
condition ; you can no longer succeed with the letter I, for the 
pronunciation of which the tongue must raise itself to its 
highest against the hard palate. Of the consonants there are 
wanting a good many in the alphabet of this paralytic. The 
R is wanting, for he is no longer able to throw the tongue into 
the necessary trembling vibrations. There are wanting the 

* This and the other vowels are supposed to be sounded as in Germany. 
•-(TlULtSL.) 
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three so-called dtiinb explosiyes, P, T, K, and of the loud ones 
G, whereas he pronounces B and D. For the formation of P 
and T, which demand a more energetic tension of the lips than 
the B and D, the orbicularis is already too weak« For the 
formation of G and K the tongue must be pressed back to the 
palate, therefore they can be as little successfully pronounced 
as the letter I. He can still give utterance to the analogously 
sounding aspirates Gh and J ; for in this case a way remains 
open between the tongue and palate, and they do not require 
the tongue to be so forcibly raised as G and E. Whilst the 
aspirates W and H succeed, the aspirate F fails, for the forma- 
tion of which a close pressure of the lips to the teeth is neces- 
sary ; and this the orbicularis is no longer able to perform. 
His F always soimds like W. The tongue can no longer 
manage the L, and the sibilant sounds S and Sch. The 
resonants M and N are both still pronoimced. 

In addition to the slight nasal twang, there is yet a pecu- 
liarity in the articulation which ought to strike you. An 
indistinct aspiratory sound, like h or ch, is mixed up with all 
articulation. The reason thereof is clearly this, that there is 
lefb remaining between tongue and palate a wide canal, so that 
a larger stream of air passes through and produces this noise. 

As a matter of course, so considerable a paralysis of the 
tongue must interfere with the power of swallowing, so far as 
this depends upon the tongue ; eyen mastication must proceed 
witii more difficulty, as the tongue must foUow this act with 
corresponding moyements. Our patient is conscious, indeed, of 
impediments both in masticating and in swallowing, and com- 
plains that the act of eating makes him yery tired. When ho 
eats, which he generally does with eager haste, the yictuals in 
part fall out of his mouth, and there is then the unappetising 
spectacle of witnessing him push them in again with his fingers ; 
it costs him, moreoyer, an obyious efibrt to shape the morsel 
with his tongue and to push it backwards. In regard to the 
swallowing, howeyer, of solid food, the symptoms exhibited can 
only be accounted for completely by supposing also that there 
is, in addition, a paralysis of the pharyngeal muscles. 

If the patient has, by what woidd seem to be good luck, 
brought a morsel within the range of the automatic swallowing 
moyements, he constantly assists the action with seyeral gulping 
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motions. Residuary portions of the morsel remain in his mouth 
and pharjmx. If the throat be examined with the mirror, we 
find numerous pieces of food, horse-shoe shaped, between the 
tongue and the epiglottis, and if we now cause slight gulping 
moyements by tickling the palate, the remains of the food con- 
stantly return over the dorsum of the tongue, on both sides of 
the epiglottis, out of the pyriform sinuses (Schlundtaschen). 
The stylo-pharyngeal muscles, whose contraction in the normal 
action of swallowing causes these pouches to empty themselves 
and close up, are obviously paralysed. An uncomfortable 
feeling of pressure in the neck, and constriction, of which the 
patient complains a^ter eating, is probably to be accounted for 
by the fact of portions of food remaining behind in this manner. 

Liquids cause still more difficulty than solid food. Small 
quantities only, when slowly and cautiously swallowed, pass 
down safely ; larger ones run partially into the larynx, and 
excite coughing. The larynx is therefore locked only against 
solids, not against fluids; but the pharynx, from the nose, 
against both. How shall we explain the diflerence in the 
behaviour of the larynx towards solids and liquids ? 

The closing of the larynx in swallowing is of such import- 
ance that Nature has done her utmost, and for this object has 
provided a double mechanism, so that nothing can possibly 
force its way through from the aperture of entrance. 

The one mechanical arrangement, long known, which we 
can designate as the lingual epiglottic closure, is brought about 
by the interchanging displacement of the larynx and the root 
of the tongue, the former moving under the tongue, the latter 
over the depressed epiglottis. In our patient this mechanism, 
though still preserved, is already impaired, for, by feeling the 
parts on the floor of the mouth, we can convince ourselves that 
the movements of the hyoid bone and the larynx, in swallowing, 
occur with little energy. If, in spite of imperfect action of the 
root of the tongue, the solid morsels of food glide safely over 
the epiglottis, this is to be accounted for by the fact that the 
morsel, if it moves down from the tongue on to the epiglottis, 
partly by its own weight, partly by pressure to which it is 
subjected by the upper constrictor of the pharynx, presses the 
epiglottis closely down, and thus cuts off the larynx. 

That^ however^ which is sufficient wh^i the food is of a 
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cumbrous, coherent nature, suffices not for fluids, the particles 
of which become so easily dispersed. For these the ports must 
remain closed when the draught arrives in front of the epi- 
glottis ; only smaU quantities slowly swallowed pass in front of 
the epiglottis and at the sides over the lower borders of the 
plicao ary-epiglotticd9 down into the channel of the pharynx 
and the oesophagus ; larger quantities flow over the barriers of 
the larynx, unless the second, or pure laryngeal, mechanism of 
closure, which is altogether independent of the tongue and 
epiglottis, is in proper order. The existence of such a pure 
laryngeal closure has in former times been much disputed in 
various quarters, but the laryngoscope has finally settled the 
question in the affirmative. In the case of a girl whose epi« 
glottis was completely destroyed, but who could eat and drink 
without any of the food going the wrong way, von Bruns could 
distinctly see that, at each attempt at swallowing, the entrance 
to the larynx was firmly closed by the tight shutting together 
of the aryteenoid cartilages, and of the ary-epiglottic folds 
proceeding there&om. On the other hand, in the case of a man 
with strongly marked dysphagia following general muscular 
atrophy, which had also attacked the oesophagus and the muscles 
of the larynx, he noticed that small quantities of milk, when 
gulped down, at first remained in the pharyngeal pouches, 
and when with a :l^irther supply of the liquid its level was 
raised, that the milk flowed through the rima glottidis posterior 
into the cavity of the larynx, and immediately brought on an 
attack of coughing. Besides the transverse arytsBUoid muscle, 
which brings together the cartilages of that name, there are, in 
particular, fasciculi of the thyreo-ary-epiglottic and thyreo- 
arytaenoid extemi muscles, which bring about lateral compres-> 
sion of the passage into the larynx to such an extent as entirely 
to close it. A paresis, therefore, of these laryngeal muscles is 
the cause why, in our patient, water when swallowed penetrates 
so easily into the larynx. 

Not only those laryngeal muscles which are subservient to 
the function of deglutition, but also those connected with 
phonation, are already somewhat paretic. The mirror shows us 
that the movements of the vocal cords when a note is sounded 
are the result only of great eflbrt, and not of gentle attempts 
at intonation. I shall, ft^rther on, return to the consideration of 
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how it is that the power of voluntarily coughing and hawking 
has been lost to the patient. 

In conclusion^ there is one very troublesome symptom, viz. 
the increased accumulation of saliva and mucus in the mouth 
and throat ; when he speaks, but even without such a cause, 
the saliva from time to time shoots forth from his mouth. The 
ejection of saliva appears in our case to be simply the result of 
lie dysphagia ; an experiment, by which the daily quantity of 
saliva discharged was accurately measured, indicated no increase 
of secretion. 

You will| Gentlemen, have already discovered that the 
paralysis of which our patient is the subject, has^ as is very 
remarkable, attacked to a notable degree no other muscles 
of the face and neck but those which are concerned in 
articulation and deglutition, also, in a minor degree^ those con- 
cerned in phonation. Those muscles belong to certain sets of 
nerves — the facial, the hypoglossal, the spinal accessory, perhaps 
also the glosso-pharyngeus. Of the numerous muscles supplied 
by the facial, the paralysis has sought out only those which are 
subservient to articulation, viz. the orbicularis oris and the 
levator palati, this last, up to the present, only to a slight 
degree. On the other hand, it has spared all those muscles 
which serve only for purposes of gesture, for closing the eyelids, 
and for mastication. It is, moreover, very remarkable that no 
sensory nerve has suffered, smell, hearing, taste, and the tactile 
sensibility of the face and in the mouth and nasal cavities, are 
quite imimpaired. We have therefore before us a pure motor 
paralysis confined to muscles of a like function. Obviously this 
paralysis affecting speech and swallowing, which in a very sym- 
metrical manner pervades the muscular structure of both halves 
of the tongue, lips, and larynx, is not dependent upon the topo- 
graphical arrangement either of the muscles of the face and 
neck, or that of the nerves at the base of the skull, but deals 
with the functional value of muscle and nerve. We are thereby 
distinctly referred to a central source of the affection, and the 
conservation of the faradic excitability in the paralysed 
muscles supports this assumption. There must be perfectly 
defined motor centres serving for articulation and deglutition, 
whose function has been paralysed by some morbid process or 
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pther. We look for these centres, as you are aware, in the 
balbus medullse. Here, on both sides of the rhombic fossa (in 
the floor of the fourth ventricle), lie, as Stilling has discovered, 
the gray nuclei of the hindmost motor nerves of the brain, most 
posteriorly those of the hypoglossi, further forward that of the 
spinal accessory and facial, exactly, therefore, those of the nerves 
which are here concerned, while the nuclei of the sensory nerves, 
here unafBscted, which have their roots in the bulb of the 
medulla, are found on the outer side of it. If the nuclei of the 
hypoglossi, and the ranges of the accessory and facial nuclei, 
which are closely connected therewith functionally, and there- 
fore also anatomically, are destroyed, or the fibres connecting 
these nuclei with the brain interrupted, the result may be such 
circumscribed paralyses of those muscles and nerves which set 
in motion the machinery of articulation and deglutition. We 
have before us a glosso-labio-laryngeal paralysis in the sense of 
the French physicians, a bulbar paralysis according to the sig- 
nification preferred by the majority of the German physicians, 
a paralysis of the bulbar nuclei, if the paralysis proceeds from 
the above-named motor bulbar nuclei. 

In addition to what has been described, we find in our patient 
only one muscular region in a state of progressive muscular 
atrophy. You observe that the ball of the thumb, and a few 
interossei of the right hand, are slightly atrophied. The patient 
is conscious of a weakness of the hand, but can, however, still 
sew with it. The faradic excitability is preserved. In other 
respects no bo^ly function has suflFered; appetite, digestion, 
defsDcation, evacuation of urine, sleep, respiration, and circula- 
tion, are none of them disturbed. 

It now remains to us to make ourselves acquainted with the 
development of our patient's disease. In the first place a 
definite assertion C6ai be made with reference to the nature of the 
process which lies at the basis of the paralysis. Has the afiection 
bad a sudden commencement and been of an apoplectic kind, 
or have there been acute and febrile symptoms ? and has the 
paralysis rapidly reached its present height, or has it gradually 
commenced either without or with slight symptoms of excite- 
ment, and undergone a progressive development up to its present 
state, possibly also with fluctuations ? Wo must, in the first 
place, answer these questions. 
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Our patient, a tailor from the country, 32 years of age, 
never previously ill, though of weak bodily conformation, dis- 
tinctly traces his ailment to a cold caught whilst at work in the 
fields in September, 1871. He was attacked with headache and 
pain in the neck, and eight days later he was conscious of diffi- 
culty in swallowing and speaking ; from the commencement of 
the dysphagia his mouth was full of water. The headache disap- 
peared within the first eight to fourteen days ; the pains in the 
neck lasted much longer, and returned from time to time at 
certain intervals during the first months. By the new year his 
speech had already become almost unintelligible. In April, 1872, 
the patient was for the first time conscious of a certain amount of 
weakness in the right arm. There had never been any fever. 
The appetite of the patient was always good, and this increased 
until he was tormented by hunger, when the dysphagia became 
more marked, and the patient emaciated, in consequence of not 
being able to take a sufficiency of nourishment. 

On the 23rd April, 1872, the patient for the first time sought 
relief in our clinical wards. At that time he was able to pro- 
nounce all soimds with the exception of the R and Sch ; those, 
therefore, which, as being the most difficult, children are accus- 
tomed to learn last, were the first to be lost by him. Of the 
other sounds he experienced the greatest difficulty with T, F, F, 
S, and L. He still succeeded in pronoimcing slowly separate 
words and Uttle sentences, and one could still always pretty well 
guess what it was that he wished to say. The tongue was already 
slightly atrophied, and its movements towards the sides and up- 
wards towards the palate very considerably checked ; there was 
less hinderance to its forward movement. Treatment by galvanism 
was followed by a moderate amount of improvement in the 
speech, a still greater amoimt in the power of swallowing, and 
there was greater freedom in the movements of the tongue. In 
the summer the patient stayed with relations in the Black 
Forest, where good Uving agreed with him. In autimm he 
returned to poor diet at his own home; his condition soon 
altered for the worse, and he therefore, on the 27th November, 
1872, sought admission into our Hospital. 

We have, thereforCi Gentlemen, to deal with a primary 
and independent paralysis of articulation and deglutition ; this 
is not connected, as is more often the case, with an already 
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fl xi H ti n g cerebro<spinal or spinal affection^ a multiple Boattered 
sclerosis or progressive muscular atrophy, general paralysis, 
tabes, and the like, and the slight muscular atrophy on the right 
hand, which reminds one of progressive muscular atrophy, 
developed itself half a year later than the paralysis of the 
tongue. 

It is also not an instance of an apoplectic affection or of a para« 
lysis of speech and swallowing of an acute form, such as may be 
the result of hsDmorrhage, embolic, thrombolic, and inflammatory 
softening of the brain, the pons, or medulla oblongata, if the con« 
ducting fibres between the organ of the will and the bulbar centres 
for those functions are interrupted in their continuity. In such 
cases it can scarcely be a simple paralysis limited to deglutition 
and articulatory speech; it is always evident that other channels 
for conduction are broken through ; according to the situation 
of the diseased area we have the existence of hemiplegia, para- 
plegia, lagophthalmos, etc. ; the lingual-labial-laryngeal paralysis 
attains its maturity suddenly or rapidly; no atrophy of the 
tongue then occurs, and the capacity of the paralysed parts 
for reflex movements remains, notwithstanding the paralysis of 
voluntary movement. 

Our patient suffers from achronic affection ; quite gradual, with 
slight initial symptoms of excitement, viz. headache and pain in 
the neck ; it has originated and gradually gone on developing, 
the pain in the neck recurring at shorter intervals. The type 
you see before you is one of advancing paralysis of the tongue 
and lips, the '* paralysie glosso-labio-laryng^e progressive,'' or 
progressive bulbar paralysis. I think it may be more precisely 
designated as progressive paralysis of the bulbar nuclei, as a 
paralysis dependent upon a slowly advancing degenerative pro- 
cess, which destroys, by atrophy, ganglion-cell after ganglion-cell 
in the hypoglossal nuclei, and the masses of ganglion-cells of 
the spinal accessory and facial nuclei functionally connected 
therewith. The initial pains of the head and neck, so far as they 
indicate an irritative hypereemia and tumefaction of the affected 
bulbar regions, make it appear probable that this process is of a 
myelitic kind, just as in the majority of the cases of a similar 
kind, which, up to the present time, have been fidly investigated, 
the products of a chronic degenerative myelitis were dis- 
covered. 
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When the progressive bulbar paralysis develops itself so 
clearly and gradually as in our patient, we can scarcely go wrong 
in our diagnosis. At first, however, a tumour compressing the 
posterior part of the rhombic fossa might induce a similar type 
of paralysis of the tongue ; but this would scarcely terminate 
here without far more violent symptoms of excitement (neuralgia 
of the fifth nerve, spasm in the range of distribution of the facial, 
hypoglossal, accessory, and so on); and just as little could it end 
without exhibiting the efiects of pressure upon the adjoining 
regions of the medulla oblongata and the roots of its nerves 
(painful ansBsthesia, ageustia, deafness, paraplegia, hemiplegia, 
lagophthahnos,andso on); if the pressure afiected the extra-medul- 
lary nerve-roots, for example one or both hypoglossi, the faradic 
excitabiKty of the muscles concerned — that is, one or both halves 
of the tongue — would soon become deficient, whereas the tongue 
of our patient was capable of prompt reaction. By the assump- 
tion of a tumour we could scarcely explain the later occurrence 
of shrivelling of the muscles of the right hand included in the 
gradual advance. This, on the other hand, could be easily con- 
ceived possible, if the degenerative process begins to develop 
itself in the cervical spinal marrow in the same way as it has 
done in the rhombic fossa. 

So long as in our patient the destructive process was mainly 
confined to the limits of the hypoglossal nuclei, and the adjoin- 
ing nuclei of the accessory were but slightly involved in 
the degeneration, the only danger which threatened the patient 
was that of exhaustion from insufficient supply of nourishment, 
which could be prevented for some time by artificially feeding 
him with the aid of an oesophagus tube. The degeneration, how- 
ever, of the nuclei of the accessory is certain to lead to a fatal 
conclusion, either by asphyxia, or by attacks of syncope. 



The form of the disease of progressive bulbar paralysis 
which you have just seen. Gentlemen, is one of those which can 
never be forgotten when once brought before our eyes. Whcre- 
ever at any future time you may again meet with it, you will 
recognise it forthwith; for there is no disease of which the 
characteristics are more marked. So much the more remarkable 
is the fact, and it is one which certainly does not testify to a high 
degree of perfection of pathological discipline, that Duchenne first 
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made it known to science, and in the year 1860 sketched the first 
illastration of it. The cause of this has not been that the scarcity 
of the affection has been too great. We are already now in pos- 
session of the accounts of more than fifty cases, and I myself, in 
eight years, haye been consulted five times by persons suffering 
from this affection ; of these five, three came from Freiburg and 
the country in the immediate neighbourhood. 

That the affection was noticed before Duchenne is quite cer- 
tain. Trousseau, as early as 1841, noted down in his day-book a 
case which belongs to our subject, but it remained, as he himself 
^expresses it, only as a dead letter for him. So it was with 
others, they could neither interpret their observations nor turn 
them to account for purposes of science. Many saw therein only a 
▼ariety of progressiye muscular atrophy ; as for example, Dum^nil 
of Rou^i, who, in 1859, reported a case where he had made a 
post-mortem examination, in which such a progressiye bulbar 
paralysis, and that without atrophy of the tongue, ran its course 
along with progressiye general muscular atrophy. Others, 
again, attached all importance to the bilateral hypoglossal or 
facial causation of the malady, the lingual or facial diplegia, 
and while regarding the separate sjrmptoms they overlooked 
the general disease. In conclusion, a great number contented 
themselves with vague diagnoses, such as apoplexy of the 
tongue, paralysis of the tongue, softening of the brain, and the 
like. At the present day, the knot of symptoms of the pro- 
gressive paralysis of articulation and deglutition, as it 
has been portrayed, in its principal features, by Duchenne, 
is universally recognised as a typical form of disease, as 
a peculiar kind of paralysis. Following Trousseau's example, 
the French have hitherto usually designated it as '^ Faralysie 
labio-glosso-laryng^e," or, more briefly, as " Faralysie glosso- 
laryng^e progressive"; we in Germany have, as proposed by 
Wachsmuth, given to it the more appropriate name, and one 
which, at the same time, points to the site of the disease, of pro- 
gr^Mive bulbar paralysis ; it would be still more correct to call 
it progressiye paralysis of the bulbar nuclei. 

We must now in the next place pay attention to what may 
be asserted with more precision concerning the origin, symp- 
toms, and cause of this remarkable affection, founding our 
observations on numerous cases which have been recorded since 
1860. 
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The persons who are attacked by progressive bulbar paraly- 
sis in its typical primary form^ and not merely in the later stage 
of a progressive muscular atrophy^ or of a disseminated sclerosis 
of the brain and spinal marrow^ and so forth, have, with rare 
exceptions, exceeded thirty years of age, and the tendency to 
this disease appears to increase as age goes on. If I omit two 
cases, as to which it is doubtful whether they belong to this 
subject, inasmuch as they deviate in essential particulars from 
the ordinary form of our ailment, one case by Wachsmuth, which 
occurred in a girl aged 17 years, and another by Frerichs, in a boy 
of 10, there remain of forty-three patients whose ages have been^ 
given, only one person from 20 to 29 years of age, six from 30 
to 39, eight from 40 to 49, eleven from 60 to 59, fourteen from 
60 to 69, and three from 70 to 72. Of fifty- three persons whose sex 
was mentioned, there were thirty-four men and nineteen women. 
The disease has been observed in the lowest and highest ranks. 
It seems, indeed, to occur rather more frequently among the better 
situated classes. Hereditary transmissibility has not at present 
been proved. 

The specific origin of the disease is, in the majority of the 
cases, obscure. As a rule the persons have been previously 
healthy and strong. Catching a cold and psychical changes have 
been very commonly charged (as in one of my cases) with 
having caused the disease ; there had been in one case a fall 
upon the head ; in another, excessive tobacco smoking ; in a third 
inveterate rheumatism. The disease was repeatedly found associated 
with syphilis. In one remarkable case of Stein's, it appeared 
that the disease had been occasioned by violent muscular exer- 
tion, as is the case also with progressive muscular atrophy. A 
weaver, 53 years of age, played the clarionet and bombardon on 
the same night in two villages far apart from each other, and 
made in the interval a march of many hours in severe cold. On 
the following days articulation and deglutition were affected. 

The symptoms with which the disease commences are, for the 
most part, so trivial, that the patients do not seek the physician's 
advice ; they have no suspicion of the terrible lot which awaits 
them. 

As a general rule, there are no precursory symptoms to 
announce the disease ; it steals upon its victim very imperceptibly, 
and reveals itself primarily, and only by slight troubles in 
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articulation, whicli are subsequently, and generally indeed 
speedily, accompanied by difficulty of swallowing ; but these 
latter symptoms often occur simultaneously with the former 
ones. At the same time the patients feel themselves quite 
well, they only find the tongue heavier, and that more force 
is required to be used to set it in motion in speaking 
or eating ; both of these actions cause great fatigue. Certain 
vocal sounds, particularly the B, are peculiarly difficult. Persons 
around them soon notice that pronunciation is altered, and that 
it is no longer so distinct as before. As a rule, the tongue is 
first attacked, later come, in turn, the lips, the larynx, the 
pharynx, and the palate. Exceptions to this course of the 
paralysis are rare, yet among his first cases Duchenne described 
one in which the paralysis commenced in the palate and lips. 
According to Duchenne, the commencing paresis of the lips 
sometimes reveals itself as a sensation of slight sti&ess, such 
as might be caused by frost. In one case of Hammond's, where 
the paralysis is said to have commenced at the lips, the first 
symptom noticed was that the cleft of the mouth was more than 
usually prone to remain open. With the difficulty of swallow- 
ing, a troublesome ejection of saliva is apt soon to occur ; in ex- 
ceptional cases (Scholz, Foumier, Thilesen, Huss) a copious secre- 
tion of saUva precedes the paralysis of deglutition. It cannot, 
therefore, in such cases be a simple question of a retention of 
mucus and saliva in the mouth as a consequence of dysphagia. 
Such slight symptoms of paralysis remain in rare cases 
stationary for months, and even years, until they suddenly 
become rapidly serious in consequence of a violent cold (Leyden), 
or without any demonstrable cause (Charcot). 

Only as exceptions do these initial symptoms come under 
observation in convalescence from febrile disorders ; they have 
appeared after a febrile delirium lasting three days (Trousseau), 
and after a pulmonary fever with violent headache (Webber). 

It has been asserted that the disease may make its appearance 
suddenly in the form of an apoplectic attack, and Wilks has 
been appealed to as an authority ; but the bulbar paralyses, the 
occurrence of which was several times observed by Wilks in 
cases of apoplexy with and without hemiplegia and paraplegia, 
and which continued after the hemiplegia had subsided, were 
paralyses of a complete, and not of an advancing kind. It is 
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also improbable that, in a patient of Duchenne's and Joffroy's, an 
apoplectic attack, with loss of consciousness and paralysis of 
one arm, remaining for several days, should have been con- 
nected with the progressive paralysis of the tongue, which 
it preceded by six months. On the other hand, in one 
of my patients, a very strong, and previously always healthy 
Catholic priest of 60 years of age, of regular habits, the 
disease commenced in a manner which may be styled apo- 
plectiform. After having suflfered for eight days from pains in 
the back, without any known cause for the same, he founds in 
March, 1868, while preaching, that his mouth was somewhat 
distorted, and that it had become more difficult for him to speak; 
nevertheless he was able to finish the sermon. There neither 
was, nor had been, any giddiness. From that time there remained 
a feeling of heaviness in the tongue. After a catarrh which 
lasted for several weeks, with violent cough and copious mucous 
expectoration, which subsided only very slowly, his condition 
became rapidly worse ; he stammered in his speech ; there was 
great dysphagia ; both arms became weak ; attacks of prostra- 
tion, going on almost to fainting, occurred, particularly at night. 
So early as September, 1868, the patient e^iibited the sad pic- 
ture of confiimed bulbar paralysis, with paralysis of both arms 
and atrophy of the small muscles of the hand. He died on the 
18th September, 1869. The post-mortem examination revealed, 
neither in the medulla oblongata nor in the pons Varolii, any 
macroscopic residue of a so-called apoplectic deposit. Products 
of degenerative myelitis were found in the anterior and lateral 
white and gray districts of the spinal cord. The medulla 
oblongata was not examined microscopically. 

The disease had a very peculiar commencement in a female 
patient of Leyden's, who, with the exception of being subject 
to frequent attacks of vomiting and headache, had been pre- 
viously healthy. In her case, without any premonitory 
symptoms, an attack of dyspnoea suddenly came on, and this 
lasted for five minutes. A few days afterwards she noticed a 
difficulty of moving the tongue in speaking and eating. 

As initial symptoms, however, headache, pains in the neck, 
feelings of constriction in the throat and of tightness of the 
chest, have sometimes been noted ; these, perhaps, may be 
regarded as symptoms of excitation consequent upon hypersBmia 
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of the medulla oblongata. I am also inclined to refer the 
initial apoplectiform sjmptoms which occurred in the priest's 
case to a rapidly increasing hypersDmia. In a gardener's wife 
of this place, 47 years of age, strong, and previously always 
healthy, who had suffered much from troubles, the disease 
commenced neither with headache nor pains in the neck, but 
with an unpleasant sensation in the malar regions in front of the 
ascending ramus of the lower jaw on each side ; this was soon 
accompanied by a feeling of weakness in speaking. If she 
made an effort to speak, there was a sensation of tightness in 
the upper thoracic regions, with constriction in the throat. 
Gradually the speech became indistinct, biting and swallowing 
became difficult, but not till a year afterwards did fluids pass 
into the larynx, and the patient's speech become unintelligible. 
At each menstruation, which was very abundant, the symptoms 
became worse, while in the intervals her condition improved. 

As the disease becomes further developed, the order of 
succession in which the vocal sounds are lost to the patient's 
alphabet is not in al^ cases the same. This is determined by 
the order of succession in which the muscular regions of the 
departments of articulation — ^the lips, the tongue, the palate — 
are invaded by the paralysis. If the lip articulation is the first 
to be lost, O and TJ wiU be the first to be found impossible to 
pronouidce ; later on, I and E ; A remains generally as long as 
any power of phonation exists. In cases where the tongue, 
before the Ups become paralysed, loses the power of raising 
itself from the floor of the mouth, the I will be the first sound 
impossible to pronounce, as we are taught by the patient who 
has been presented to you. The loss of the tongue articulation 
deprives the paralysed, in the first place, of the H and Sch, then 
of S, L, K, G, T ; later on of D and N. Paralysis of the lips 
first makes it difficult to form the letters F and F, later on B 
and M, and finally W, The paralysis of the palate is not only 
the cause of the nasal twang, it also prevents — when it has 
attained such a degree that too great a current of air escapes 
from the nose — the formation of the lip sounds B and P, which 
now sound as Me, We, or Fe, because, as Duchenne observed, 
the strength of the current of air which must pass through the 
mouth and lips is short of that which is necessary to overcome 
the oontraotile tension of the latter. If this tension be still 
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practicable, the patients can pronounce B and P if the nose be 
closely shut ; a fact which establishes beyond doubt the correct^ 
ness of Duchenne's view. If speech is completely lost, aU that 
at last remains is the power of uttering grunting sounds, or 
even this is no longer possible. Aphonia is always a con- 
comitant of alalie in its most advanced grades. 

As is the case with the interruptions to speech, so also the 
difficulties connected with swallowing take a different shape, 
according as the various muscular departments which are con- 
cerned in the act of swallowing are attacked by the paralysis 
in a different chronological order, and with varying intensity. 
When there is incomplete closure of the lips, the saliva con- 
tinually trickles down over the lips and chin. In order to 
catch it, the patients constantly hold their handkerchiefs in 
front of the mouth as long as their arms possess the necessary 
strength. Even the falling of the food out of the mouth is a 
consequence partly of the insufficient closure of the lips, partly 
of the paralysis of the tongue. The more the tongue loses the 
power of seconding the masticatory movements, by moving 
about as required for the purpose, and of mixing up the saliva 
with the food, and so rendering it mobile ; of curving itself in 
the form of a shovel in order to receive the chewed morsel ; 
and, finally, of pushing the mouthfuls from before backwards 
into the throat, by pressing them against the hard palate, the 
more difficidt does the first act of deglutition become. Even 
without paralysis of the buccinators, the morsels of food remain 
between the rows of teeth and the cheeks, if the tongue can no 
longer draw them out ; they also remain in the front of the 
mouth and fall therefrom, even if the lips have still a tolerable 
amount of strength, as soon as the patient, in the hurry caused 
by his canine appetite, pushes in fresh morsels before the old 
ones have been got rid of. The patients endeavour to press the 
tongue anteriorly upwards, by using the forced aid of the 
mylohyoid, which, as a rule, remains unparalysed for a long 
time, or even to the termination of the case, and which, as you 
know, is supplied by the fifth pair ; or they even assist them- 
selves with their hands, push the food deep down into the 
mouth and over the tongue, press the floor of the mouth 
upwards, squeeze the lips and cheeks together, drink also more 
frequently, and throw tilie head backwards. In cases where the 
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paralysis of the tongue is very much in advance of that of the 
larynx^ we notice that the patients have recourse to victuals of 
a pappy and fluid kind, for these, naturally, can be more easily 
transmitted down the gullet. The circtmistances are different 
when, as in the case which I brought before you, the special 
mechanism for the closure of the larynx is early affected. In 
such a case liquids get into the larynx sooner and more readily 
than solid food, and the patients are afraid of every beverage 
which regularly produces attacks of choking and coughing. If 
there is defective closure of the nares, first liquids and then 
morsels of food return through the nose ; and if, as in a case of 
Trousseau's, the lower constrictors of the pharjrnx still retain 
their energy, drinkables and solid food may be ejected with 
convulsive force through the nose, and through the mouth at 
the same time, if the lips are paralysed. But few morsels of 
food in such a case reach the OGSophagus. When the pharyn- 
geal muscles are paralysed, at first the scraps of food remain fast 
in the furrows of the throat, and the patients try to help them- 
selves by efforts of gulping ; later on large morsels may remain 
in the throat, and may occasion risk of suffocation in the same 
way as scraps of food which reach the larynx. In the case of 
the gardener's wife, in our clinical wards, of whom mention 
has been made, the upper portion of the oesophagus at last 
became paralysed, and life was prolonged only by feeding her 
twice daily by means of the oesophagus tube. 

The flow of saliva is oftentimes so abimdant — ^the amount of 
saliva secreted in a patient of Schulte's was six times in excess 
of the normal quantity — that this phenomenon cannot bd 
explained by the dysphagia alone. The increase of secretioii 
is probably of the so-called paralytic origin, as, CI. Bernard 
observed to occur in animals in whom the typanico-lingual 
trunk of the facial nerve had been divided some time pre*" 
viously. 

In addition to the paralytic alidia, dysphagia^ and salivatiohi 
the sjrmptoms of a paralytic aphonia also most commonly 
occur at an early stage of the disease ; these assist in aggra-^ 
vating the difficulty of speech, and in its final destructiohi 
The patients are first of all compelled to use much more forcd 
in order to get their vocal cords into the right condition foi^ 
producing sound, and to make them vibrate, an effort which 
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oauses great fiEttigae. Possibly with this was connected the 
strange explosive manner in which consonants were uttered by 
one of my patients, a manufacturer's foreman, 56 years of age, 
who was no longer able to make himself understood by word of 
mouth, but who could yet articulate more or less distinctly all 
the vocal sounds, with the exception of the R, S, and Sch. 
After that the derangement of speech and swallowing had 
lasted for two years, the lips and palate could be properly 
closed, the tongue, larynx, and pharynx having suffered more. 
When he wanted to pronounce B, D, and so forth, he sounded 
at first an M, which gradually became louder until it merged 
into the B or D, with sharp E, amounting to Mb^, Md^, and so 
forth. As the aphonia went on increasing, the laryngoscope 
showed that the vocal cords were paralysed in various degrees. 
In the case of the gardener's wife previously mentioned, when 
the patient could still only groan loudly and shout with laughter, 
but no longer articulate syllables, the vocal cords in forced 
inspiration and expiration, performed with rapidity movements 
to correspond ; even in an experiment, when she was asked to 
sound the letter A, they moved towards each other, but without 
continuing to do so, and without vibrating. In the case of the 
priest, who could likewise break out into loud shouts of laughter 
when he had already quite lost his speech, I saw the glottis 
open and form a wide ellipse when he was trying his powers of 
intonation. 

To this paralytic aphonia, due to the weakness and paralysis 
of the muscles of the larynx concerned in voice, there is added 
also a series of . paralytic derangements of expiration and 
expectoration whidi are probably of a bronchial nature. When 
the inspiratory movements, by means of the diaphragm and the 
intercostal muscles, are still vigorous, and when also the expi* 
ratory abdominal muscles are capable of powerful contractions 
in reflex attacks of coughing, induced by the penetration of 
water into the larynx, or in forced breathing, it is impossible 
for the patient either to clear the throat, to blow the nose, or 
to cough voluntarily. Our patient, the gardener's wife, was in 
great dread of gaping, for " she was then obliged," as she noted 
down in writing, " to groan and strain in order to get rid of 
the air and then breathe more freely." Duchenne and JoflBroy 
found in a patient of theirs the inspiration to be normal, but 
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the expiratory moTement to be too brief, and, by perhaps one- 
quarter or one-half, too weak. This patient had a troublesome 
sensation of fulness in the chest, and a constant, intense craving 
for air; and this he endeavoured to get rid of, partly by 
making, in vain, forcible inspirations, which only increased the 
distress, and partly by energetic contractions of the abdominal 
muscles. Symptoms of this kind may with probability be 
referred to a paralysis of the bronchial muscles. 

With reference to symptoms of paralysis of the vagus, we 
may, in conclusion, regard as such certain attacks of dyspnosa 
and syncope, which have nothing to do with coarse mechanical 
obstructions to breathing, as would be caused by the presence, in 
the air-passages, of saliva, mucus, and the like. They usually 
occur only in the advanced stages of the disease, seldom at an 
early period, are particularly likely to happen after exertion, 
though sometimes they occur at night when the patient is in 
bed, and death in such cases is frequently sudden. The attacks 
are found associated with a very great acceleration of the pulse, 
which may reach 130 and 150 in the minute, and with the sen- 
sation of a total failure of strength. 

If you now take, in addition, a few of the symptoms connected 
with gesticidation which residt from the paralysis of the lips, you 
have the most essential of the derangements of the bulbar func- 
tion which are present in the disease under oup consideration. 
In cases where the paralysis of the lips is sufficiently extensive, 
the mouth is observed to be increased in breadth by the action of 
the antagonistic muscles, and the naso-labial furrows to be 
deepened, and a whining aspect is given to the physiognomy. 
Later on the mouth hangs loosely down, the lower lip is everted 
downwards, and the saliva runs away over it without intermission. 
Frequently the muscles of the chin participate in the paralysis, 
but this is very seldom the case with the muscles of the facial 
group which are situated higher up. In conclusion, it sometimes 
happens that the motor portion of the fifth is attacked and the 
masticatory movements are afiected; this was the case, for 
example, in our patient, the gardener's wife. 

Even when the paralysis of speech and swallowing has lasted 
for a long time, the tongue and lips do not always become mani- 
festly atrophied. They often retain their dimensions up to the 
terminatiou of the case. Those cases only in which the musQlea 



20 PROGRESSIVE BULBAR PAkALYSlS, ETC. 

of the tongue, beginning at the inferior lingual and ending at 
the genioglossus^ become gradually paralysed without suffering 
any diminution of size, are allowed by Duchenne to be genuine 
instances of his "Paralysie glosso-labio-laryng^e/' and these 
must be recognised as distinct from the ^^ Atrophic glosso-labio- 
laryng^e/' I will, by-and-by, lay before you the reasons 
against making such a distinction. Most commonly the 
tongue is seen to be atrophied (it was so in all my cases), less 
often, as it seems to me, the lips are so affected ; I found them 
to be attenuated only in the case of the priest. When the 
tongue undergoes diminution of bulk, it shriyels up, becomes 
flaccid, fills up the floor of the mouth to a less and less extent, 
and is the seat of flbrillary convulsions. Of its movements, the 
first to be lost are the grooving of the dorsum, the bending of the 
tip upwards and backwards, the lateral movements, and those 
when the tongue is raised against the palate ; at last the power 
of protruding it is also lost. I and others were very much 
surprised at the great force with which the tongue, when all 
these movements were partly completely, and partly almost 
entirely lost, was nevertheless drawn backwards and downwards, 
when, perhaps, for laryngoscopic purposes, an attempt was made 
to grasp it and pull it forwards. This is to be accounted for 
by contraction of those antagonists to the genioglossus which 
are not supplied by the hypoglossal nerve ; the stylohyoid and 
posterior belly of the digastric on the one hand, and the stemo- and 
thyrohyoid on the other. Only in exceptional cases do the soft 
ptdate and uvula exhibit any deviations from their normal situa- 
tion. The excitability of the tongue and lips for induction cur- 
rents falls only when the atrophy is marked. You can, in our 
patient, convince yourselves that even when the hypoglossus is 
galvanised only on one side, notwithstanding the advanced degree 
of paralysis of the tongue and the associated atrophy, every 
closure of the circuit is followed by a movement of swidlowing, 
which is continued to the pharynx. This, as far as I know, was 
first noticed by Schulz. 

We can easily conceive. Gentlemen, that the progressive 
bulbar paralysis, jdthough it runs its course without febrile move- 
ments, and the digestion, as a rule, continues to be excellent 
imtil nearly the termination of the case, gradually conduces to 
great emaciation^ with enormous diminution of muscular power, 
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which compels the patients to spend the day in bed or in an arm« 
chair, without any proper paralysis of the extremities and muscles 
of the trunk necessarily occurring. This weakness is simply 
the result of the inanition ; the appetite of the patients cannot 
be satisfied — ^they suffer the torments of Tantalus. But^ as a rule, 
matters do not stop at a simple weakness^ and symmetrical emacia- 
tion of all the muscles, but go on to actual paralysis, sometimes of 
more particular muscular regions, at another time of a general 
kind; sometimes with, sometimes without,atrophy of single groups 
of musdes, bearing witness to an encroachment upon central 
organs, partly affecting other motor portions of the medulla oblon- 
gata, and pa^y the spinal marrow. In the earliest stages, in 
consequence of the cervical spinal marrow becoming implicated, 
we often notice a gradual atrophy of the ball of the thumb and of 
the small muscles of the fingers, generally of one or both hands, 
exactly resembling that which occurs in progressive muscular 
atrophy. Ofben, also, at an early period, and, at any rate, as 
it woidd appear, later on, not only the expiration, but also 
the inspiration, is observed to decrease in energy, and this, as a 
matter of course, rapidly augments the general debility and 
hastens the fatal issue. As the disease still further advances it 
not seldom happens that the muscles of the head and neck 
became paralysed; the patients are no longer able to turn 
the head, which at last falls forwards upon the breast. The 
muscles also of the trunk, and the whole of those of the limbs, 
become at last paralysed, the lower ones sometimes before the 
upper ones ; as in our patient, the gardener's wife, in whom at 
the same time contractions resembling those in talipes varus 
occurred in both legs. And as the bidbar paralysis often comes 
on with pains in the head and neck, so we sometimes notice that 
these paralyses of the extremities develope themselves with 
pains in the back and loins, and the patients become afflicted, 
even, indeed, periodically, with violent pains throughout the 
muscles of the limbs. What is remarkable is that the sphincter 
ani and the vesical muscles almost always remain unaffected by 
the paralysis. If this widespread paralysis of the spinal mus- 
cular r^ons accompanies bidbar paralysis, a condition arises 
which is one of the most dreadful possible. The head, trunk, 
and extremities are motionless, only the look discloses what is 
going on in the recesses of the mind, which is condemned to 
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reflect in mute seclusion on the inconsolable miseries of its 
condition, and nnresistingly to endure them. 

We may well be surprised, that an affection which is so apt to 
depress the spirits, and, indeed, forces tears from many patients, 
conduces only in exceptional cases to mental derangement. 
Very frequently, however, delirium has been observed in the 
terminal stages. 

The urine has often, but in vain, been examined for sugar 
and albumen. Only in exceptional cases, and only in a slight 
degree, has any reduction of sensibility in the fingers and hands 
been found to exist. 

The course of the disease is always chronic, extending over 
one or more years. It is, as Duchenne at the very beginning 
insisted, pre-eminently progressive in the sense in which ihe 
word is used by Requin, that is, that once developed, its nature 
is to advance in a downward direction until it ends in death. 
As a rule, the fatal termination ensues in from one to three years. 
There are as yet no observations to assure us indubitably of any 
termination in permanent recovery ; all that has been seen has 
been transient improvement, or the disease remaining at a stand- 
still. The older cases of Coppette and Tommasi, which have 
been usually quoted in favour of the curability of the disease, 
are just as little demonstrative as those recently communicated 
by Benedikt, and of which not one corresponds with the typical 
form of progressive bidbar paralysis. Sometimes the patients 
are suffocated by gross mechanical impediments to breathing, 
particularly by particles of food which get into the air-passages, 
or by mucus which they are no longer able to expectorate from 
the bronchial tubes in a state of catarrh ; sometimes they are 
killed by the above-mentioned attacks of apnoea and syncope. 
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That in the progressiye paralysiB of the tongue^ throat, and 
lipsi we have not simply to deal with a muflcnlar pualytic aflfeo- 
tion, as had been assumed by Duchenne in his first work (I860), 
had been indeed OTident to Tronssean. He had, shortly after this, 
tabmitted seTeral cases of this disease to post-mortem ezamina- 
tion^ whereas Dnchenne had at his command only clinical illus- 
trations, but no post-mortem reports. Although Trousseau's 
reports of post-mortem examinations are by no means exact, they 
nevertheless again and again estiablish the occurrence of an 
atrophy of the hypoglossus, and on two occasions a more indu- 
rated condition of the medulla oblongata. In addition Trous- 
seau found, in a case in which there was also general progressive 
muscular atrophy, that there was atrophy of the majority of 
the spinal motor nerve-roots in addition to that of the nerve- 
roots of the bulb of the medulla. The same result had shortly 
before been obtained by Dum^nil in the exactly similar case 
which has been already mentioned. From these reports Trous- 
seau concluded — 1. That the progressive paralysis, of the tongue 
is of a neuropathic and not of a myopathic character ; 2. That 
it depended upon an atrophy of the bulbar motor nerve-roots, 
and the progressive muscidar atrophy, upon a similar affec- 
tion of the spinal nerveis. The central character of the affec- 
tion had not as yet been recognised by Trousseau. This 
recognition was made, somewhere about the same time, by three 
German physicians, Barwinkel in Leipsic (1860), Wachsmuth 
in Borpat, and Schulz in Vienna (1864). All three arrived at 
the conclusion, theoretically, that Duchenne's paralysis emanated 
from the medulla oblongata. They connected this hypothesis 
with StflUng^s discoveries and the anatomico-physiological con- 
siderations of SchroBder van der Kolk with reference to the 
structure and function of this organ. They endeavoured to find 
the site of the affection in the gray substance of the rhombic 
fossa, where the motor nerve-nuclei of the hypoglossus, accessory 
and fteial, one after the other, lie together so close to the raphe, 
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or in the neighbouring olivary bodies^ with which they are con- 
neoted by means of sets of nerye*fibres (the centres of co-ordi- 
nation for articulation^ deglutition, and expression, according to 
the theory of the Dutch anatomists). Here, then, as they 
thought, a process could be conceived to occur in a narrowly 
oircumscribed space, which was able slowly to destroy the move- 
ments of swallowing and speaking, also those connected with 
expression, as in Wachsmuth's case, and which, by encroaching 
upon the origin of the vagus, might cause sudden death. By 
reason of the topographical arrangement of those nuclei in olose 
proximity to the raphe, it coidd scarcely occur otherwise than 
that both halves should be diseased simultaneously, and that 
symptoms of the paralysis should appear on both sides. Wachs- 
muth, who in the most comprehensive manner, in his little paper, 
** TJeber progressive Bulbarparalyse,'' had endeavoured to make 
good this hypothesis, positively predicted that the next minute 
anatomical examination would discover the source of the affec- 
tion in the medulla oblongata. He himself had not made an 
examination in his case of bulbar paralysis of this organ, which 
certainly differed in various ways from the typical form of the 
disease, and had contented himself with the demonstration 
of a degenerative atrophy of its motor nerve-roots ; it was 
only after the sectio cadaveris that this view of the central 
and bulbar nature of the malady occurred to him. In a case 
of Schulz's the anatomical examination of the medulla oblon- 
gata failed in consequence of the preparation becoming spoilt ; 
in this instance, in addition to atheroma of the basilar artery, 
Wedl was able to demonstrate only indefinite accumulations 
of granular cells in the medulla oblongata. Wachsmuth's 
prediction has been since that time fulfilled. Minute anato- 
mical examinations have justified the name of progressive bidbar 
paralysis, and established the fact that the affection emanates 
from the motor gray regions of the bulbus medullsa. It is cer- 
tainly true that this anatomical demonstration is by no means 
so easy a thing as it may appear to some of you. 

As a matter of course, but little has been gained by the 
macroscopic reports. Only in exceptional cases was the bidbar 
nature of the disease made manifest to the unaided eye, in con- 
sequence of a striking hardness and total or partial atrophy of 
the medulla oblongata, as occurred in some cases of Trousseaui 



BY PROF. A. KUSSSiAUL. 25 

Leyden, and Wilks. Then, again, simple estimations of size and 
consistence by eye and finger are too mucli left to subjective 
measurement. The medulla oblongata itself and its olivary 
bodies are often still normal in structure, though exhibiting con- 
siderable induration. Conversely, as we are taught by the 
examination of our patient, the gardener's wife, to whom we have 
often referred, when there is to all appearances an entirely 
normal condition of the whole spinal marrow, enormous altera- 
tionB of structure may nevertheless exist. In this case, even 
in the hypoglossi,- which in so many instances were found to 
be distinctly atrophied and altered in colour, no irregularity 
of size or colour coidd be detected when a comparison was made 
with normal nerves of the same kind ; for all that, their nerve- 
tubules were atrophied and affected with fatty degeneration ; the 
circumference, however, of the nerve-trunks had not thereby 
been diminished, inasmuch as a soft, fleecy, fibrillary tissue occu- 
pied the place of the nerve-tubes. And even where atrophy 
and induration of the medulla oblongata can be detected with- 
out the microscope, it is only by the use of this instrument that 
we can obtain exact explanations with reference to the affected 
portions of this complicated organ, which is made up of so 
many parts endowed with so great diversities of function. 

The microscopic examination, however. Gentlemen, is a 
troublesome business, and one which takes up much time, and 
which presupposes a complete familiarity with the methods of 
preparation in this special domain of anatomical art. In this 
case it is not suiBicient to examine fresh preparations, for we can 
often only discover cells with fat-granules, and often, indeed, no 
abnormality whatever, in cases where, after the medulla oblon- 
gata or spinal cord has been properly hardened, a serious 
amount of degeneration has been brought to h'ght. Among the 
materials for the hardening process, the chromic acid and chro- 
mate of potash have been proved especially to be valuable. They 
render the nerve-substance not only very hard for fine sections, 
they also excellently preserve the elements of the tissue, and 
particularly the delicate ganglion-cells and their prolongations. 
If the sections be rendered transparent by means of proper 
agents, Canada balsam, glycerine, very dilute solutions of soda, 
and the like, and then some colouring materials be made use of 
which have a peculiar afiinity for this or that element of the 
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tissues without injuring the structure of the parts — carmine, for 
example — ^we are able to bring into view, fully and sharply, 
nerve-tubes, ganglion-cells, and the substance cementing together 
(Kittsubstanz) these nervous elements, Yirchow's neuroglia, and 
al^o the blood-vessels, and to distinguish them one from the other. 
In the cases which have advanced to degenerative myelitis, with 
proliferation of connective substance, there, moreover, the chromic 
preparations, by imparting a different colour to the normal and 
degenerated portions, are invaluable guides in enabling us to 
separate at a glance, even macroscopically, the healthy and 
diseased structures. The healthy portion becomes of a tawny, 
yellow colour, that which is the seat of the degeneration remains 
clear. If the section be then coloured with carmine, a reverse 
condition of things is exhibited, the clear degenerated parts now 
appear of a dull red colour, while those already coloured by the 
chromic acid admit the red colouring material with greater diffi- 
culty. The carmine has, in addition, the useful property of 
causing the ganglion-cells and their prolongations to stand out 
red in relief, while the nerve-tubes remain uncoloured, and form 
a strong contrast to the red connective substance. Tou per- 
ceive what great demands investigations of this kind make upon 
the patience, the dexterity, and the experience of the inquirer. 
Several weeks are required for a satisfactory hardening by means 
of the chromic preparations. Only recently W. Muller, of Jena, 
objected to such an authority as Cohnheim, and suggested that 
although he, in a case of so-called lipomatous muscular h3rper- 
trophy, had found nothing abnormal in the spinal cord, the reason 
for this possibly was, that he had allowed the parts to remain in 
the hardening solution for seventeen days only. Even the most 
skilful anatomist requires from two to three months to bring to a 
conclusion minute investigations of such cases as we are now 
considering. 

Only during the last four years have we obtained possession 
of a number of reports of autopsies, eight in all, which have 
thus furnished us with more exact data concerning the anatomi- 
cal changes in the medulla oblongata and spinal cord in the 
affection before us. Two of these we owe to Leyden, two cases 
complicated with progressive muscular atrophy were published 
by Charcot, Joffroy, and Gombault (in Charcot's section), a fifth 
we owe to Charcot, a sixth to Duchenne and Joffiroy, seventh 
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to the American, Huiiy and an eightli was examined by my friend 
B. Maier. Maier examined the case of the gardener's wife, so 
often referred to, who died in my clinical wards in June, 1870. 

These eight examinations afford ns already a tolerably satis- 
factory view into the anatomical basis of the disease ; both into 
the central region whence it starts, and into the morbid process 
which induces it. The question therefore before us always con- 
cerns an affection of the motor nuclei of the rhombic fossa, 
leading to a degenerative atrophy of the ganglion-cells of these 
nuclei. Sometimes, as in the two cases of Charcot and Duchenne- 
JofiBroy, there is nothing of an abnormal kind to be found in the 
medulla oblongata, with the exception that the vessels of the 
gray nuclear substance are considerably injected. Sometimes, 
as in all the other cases, there is a chronic myelitis, going on 
to sclerosis. This, in all the cases except Gombault's, attacked 
the motor nuclei at the same time as the other motor regions, 
particularly the anterior pyramids, only in exceptional cases 
the olivary bodies ; and never, up to the present time, the resti- 
form bodies and their gray substance. Li Gombault's case, the 
nuclei exhibited pigment atrophy of the cells, without change 
in the neuroglia. There was, however, marked sclerosis of the 
pyramids. We may assume that the atrophy of the nerve-cells 
m both the first-mentioned cases of Charcot and Duchenne- 
Joffrby had an independent origin, and that in the others it may 
have been brought about by the myelitis tending to sclerosis. 
At any rale, the destruction of the ganglion-cells in the motor 
nuclei must be regarded as the essential element of the morbid 
process, which lies at the root of the progressive bulbar para- 
lysis, for all accounts are to this effect. 

The degeneration of the ganglion-cells is presented to us, 
in quite a predominant manner, as yellow pigment atrophy. 
Their colour becomes darker, more yellow, often intense yel- 
low, yellowish brown, or reddish yellow; they are sometimes 
diminished in size, and their prolongations become indistinct or 
quite disappear. In those which are less altered, the nucleus 
can still often be very distinctly recognised as a large, delicate 
object, the molecular protoplasm is made turbid. By the side of 
snmller granules, larger brown grains, and clusters of grains like 
mulberry-shaped cells, make their appearance. These are dis- 
tinctly raised from the still remaining cell-contents and cell- 
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nucleus. Other cells are quite full of these granules. The cell- 
nucleus has shrivelled up or has disappeared. This was observed 
by Maier in one case ; and according to Charcot's statementj 
nothing finally remains of the degenerated cell but yellow 
grains separately dispersed or clustered together. 

The form of myelitis tending to sclerosis, as it was found by 
Maier in one case, is entirely in accordance, in essential particu- 
lars, with Leyden's statements. In the fresh medullary sub- 
stance there were countless conglomerate fat-granules, sometimes 
separatOj sometimes in masses, covering the field of view. On 
preparations which had been hardened, the increase of the neu- 
roglia was shown by a great extension of the interspaces be- 
tween the nerve-fibres. The connective substance was sometimes 
more granular in appearance, sometimes filamentous, the fila- 
ments being either delicate or firm. The walls of the vessels 
were thickened, and had a broad sheath of connective tissue, in 
which there were often to be found fat-granules and brilliant 
disciform bodies, offering great resistance to chemical agents. 
Similar smaller granides appeared also in the thickened walls of 
the vessels, especially in the central gray masses, and the lumen 
of the vessels was then narrowed to a remarkable degree. Where 
the reticulated cellular tissue was still preserved, there were 
sometimes found large stelliform formations, like the corpuscles 
of the cornea (probably enlarged neuroglia-cells), with distinct 
prolongations, which proved themselves to be hollow by exhibit- 
ing albuminous granidar contents, while the body of the cell 
itself often contained other cell-formations. The nerve-fibres, 
considerably reduced in number, were sometimes narrowed, 
their medullary contents in a state of granular fatty degene- 
ration, the axis cylinders not seldom remarkably thickened; 
sometimes, and especially in those instances in which the inter- 
stitial tissue had become diffiised and filamentous, the nerve- 
fibres appeared no longer granular, but pale, quite destitute of 
medullary substance; the axis cylinders were also paler, 
diminished in size, or had disappeared altogether. 

Let us now turn our attention somewhat more minutely to the 
topography of these degenerative processes in the medulla oblon- 
gata. Of the gray medullary masses, which here correspond to 
the anterior columns of the spinal cord, and which, as I said, 
always exhibited alterations, the nucleus of the hypoglossus 
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was always the one most affected by degeneration. Charcot 
and JoSroj conyinced themselves^ in the case which was com- 
plicated with progressive muscular atrophy, by comparison with 
Clarke's original preparations of normal hypoglossal nuclei, that 
the number of ganglion-cells in the atrophied nucleus was only 
one-tenth or one-twelfth of what it should have been. Degene- 
ration has, moreover, constantly been found in the nuclei of the 
accessory ; as a rule also in the nucleus of the facial, and by 
Duchenne in the nucleus of the motor portion of the fifth, while 
the externally situated nuclear masses, corresponding more to the 
posterior comua of the spinal cord, the nuclei of the auditory, 
and the so-called sensitive nucleus of the fifth, and also, accord- 
ing to the positive assertion of Charcot and Duchenne-JofiEroy, 
the nucleus of the glosso-pharyngeus,. have appeared intact. 
Only Charcot found in the so-called sensitive nucleus of the fifth 
a small number of cells in a state of degeneration. The very 
complete destruction of the facial muscles in Hun's case, with 
preservation of the function of the muscles closing the eye, was 
explained by Hun by the statement that the roots of the nerve* 
twigs of these muscles had their ganglionic origin, not in the 
nucleus, but elsewhere. Leyden and Maier demonstrated a 
narrowing of the intra-medullary filamentary strands of the 
hypoglossus and vagus, accessory and facial. They were found 
to be normal by Gombaidt. 

The olivary bodies, to which Wachsmuth, out of regard for 
the hypothesis of Schroeder van der Kolk, was inclined to 
impute so great a part in connection with this disease, appear, 
only in exceptional cases, to be involved in the process of 
degeneration. Leyden, in his last case, and the French 
observers, foimd them to be quite normal. In his earlier case, 
Leyden had found that the central substance was affected. 
Maier was the only one who observed very considerable de- 
generation in the central and in the wavy portions. It is, 
therefore, not necessary that there shoidd be any degeneration of 
the olivary bodies for the production of progressive paralysis of 
deglutition and speech. The degeneration of the nuclei near 
the raphe is quite sufficient. It is certainly true that these 
neg;ative statements do not contradict the hypothesis of the 
olivary bodies serving as the centre of co-ordination for articu- 
lation and deglutition, for in the disease under our notice we are 
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not dealing with an ataxy, but with a real paralysis. For that 
assumption, comparatiye is far more fatal than pathological 
anatomy. The parrot, and other animals able to imitate articulate 
speech, have either no olivary bodies at aU, or only rudimentary 
traces, while in the seal, whose eloquence has never as yet been 
manifested, they are perfectly enormous in size (Clarke). 

Whilst the olivary bodies have been at least several times 
found in a state of degeneration, in all cases up to the present 
time the restiform bodies, with their gray substance, which pro- 
ceed from the posterior strands of the spinal cord, have been 
found free from disease. The strands of the pyramid, on the 
other hand, together with the zonal layers and the commissural 
fibres, were found by Leyden in two cases, by Maier in a case 
of mine, and by Gombault in a case complicated with progres- 
sive muscular atrophy, together with the reticular substance, to 
be in a complete state of sclerotic degeneration. In Leyden's 
and Maier's cases the degeneration had its seat in the pyramidal 
filaments of the pons; in our case it was even continued 
through these into the commencement of the inferior portion of 
the cms cerebri. It showed itself here, however, only as a simple 
fatty metamorphosis of the interstitial tissue, with deposit of 
granular masses. 

As you have heard, it happens in the course of bulbar 

paralysis that sometimes sooner, sometimes later, paralysis 

invades spinal muscular groups, and such muscles often become 

atrophied; and we cannot therefore be surprised that in all 

cases in which, up to the present time, the spinal cord has been 

minutely examined, degenerative changes similar to those 

occurring in the bulbus medulleB have been found to exist. 

Sometimes all that has been demonstrated has been pigment 

atrophy of the gangHon-cells in the anterior comua, with 

marked vascular development (Charcot and Duchenne- JoflBroy) ; 

sometimes a myelitic tendency to sclerosis was found in the 

aJiterior comua, anterior and lateral strands (Leyden, Hun, 

jMaier), together with this atrophy of the gangHon-cells. This 

letter affection attacked in the most intense degree the posterior 

jparts of the lateral strands, and the inner portions of the 

Anterior strands lying dose to the anterior fissure ; a circum- 

e^^tance that reminds one of the predilection of even the 

e^^oondary degenerations of the spinal cord in cases of 
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<< apoplectic '' deposits in the brain for precisely these portions 
of the anterior and lateral strands. No alterations have been, 
up to the present time, found in the posterior comua and 
posterior strands ; in our case, only, Maier noticed that in the 
cervical portion single granidar cells penetrated into the lateral 
boundaries of the posterior comua. In both the cases in which 
the bulbar paralysis was accompanied by a progressive muscular 
atrophy, there was found to exist myelitis tending to sclerosis 
of the anterior and lateral strands, with pigment atrophy of 
the ganglion-cells of the anterior comua ; and Gombault 
observed these ganglion-cells of the anterior comua to be 
reduced to one-fifth in the cervical, and to one-half in the 
lumbar portion of the cord. 

I have already referred to the frequency with which the 
roots of the motor bulbar nerves appear atrophied, even to the 
naked eye. Most commonly the roots of the hypoglossus were 
found to be attenuated and transformed, indeed, into such fine 
threads that they coidd scarcely be discovered. Also the vagi, 
accessory and fisu^ial, were more frequently noticed to be thinner 
than natural. Leyden found this to be the case with the glosso- 
phaiyngei ; Hun, indeed, with one-fifth pair and the abduceus, 
while the other fifth nerve was thickened. The same state- 
ments frequently apply to the anterior spinal roots, sometimes 
only the cervical ones being affected; sometimes, also, those 
which have come off lower down from the spinal cord. Even 
if the nerve-roots have preserved their size, there may yet be, 
as our case teaches us, a considerable amount of atrophy of the 
nerve-tubes, partly in the form of a simple narrowing,, partly 
as a &tty degeneration, and the gaps may be filled up by an 
abundant wavy connective tissue, not abounding in nuclei. In 
pure pigment atrophy of the ganglion-cells, Charcot was able 
to recognise, with the microscope, nothing but a fine granula- 
tion of the nerve-tubules at the roots of the nerves. Where 
£Eitty atrophy of these had occurred, as is commonly the case, 
it diminished towards the periphery. On the finest ramifica- 
tions of the hypoglossus in the interior of the tongue, this 
could sometimes only be demonstrated on single filaments; 
sometimes the nerve-twigs were quite normaL In one of my 
cases Ifaier found, here and there, simply a narrowing of the 
nerve-tubules* 



32 PROGRESSIVE BULBAR PARALYSIS, ETC. 

"With reference, in conclusion, to the paralysed muscular 
regions, we notice the tongue, the lips, and the muscles of the 
throat, trunk, and extremities sometimes diminished in size ; at 
the most, corresponding to the general emaciation ; sometimes 
decidedly atrophied. "We must not fall into the same error as 
Duchenne, and conclude definitely, that because the size was 
preserved the muscles retained their nutritional integrity, not 
even if the faradic excitability is still maintained. The nutri- 
tional integrity may remain, as Trousseau and Dum^nil found 
in the tongue, and as Maier demonstrated microscopically on 
the orbicularis and on many muscles of the extremities which 
had become paralysed ; it may, however, be wanting. This was 
particidarly proved by the oft referred-to case of Charcot's. 
Although in his case of pigment atrophy of the bulbar nuclear- 
cells no important diminution of the size of the tongue could 
be perceived only a few days before death, the flesh at the tip 
thereof was yet in a condition of considerable fatty degenera- 
tion, and its fibres atrophied, while the sareolemma and peri- 
mysium exhibited an abundant growth of nuclei. The so-called 
pseudo-muscular hypertrophy must be carefully borne in mind. 
In this afifection, which certainly is more often of central origin, 
and proceeds from an atrophy of the spinal anterior comua and 
their ganglion-cells, an advanced atrophy of the muscular tubes 
may, as is well known, lurk behind the hypertrophy of the 
interfibrillary adipose tissue ; and there are all kinds of tran- 
sition, from increase to diminution of volume. The electrical 
excitability in these cases is diminished only in high degrees of 
atrophy of the muscular tubes. I may here certainly remind 
you of this form of paralysis, for even in progressive bulbar 
paralysis an increase of the adipose tissue between the atrophied 
muscular fibrillsD of the tongue has frequently been met with, 
and I should not be surprised if, in future, cases associated 
with evident hypertrophy of the tongue should come under 
observation. 

Of great importance is the fact, to which I must hereafter 
refer when I come to establish the relationship of this affiection 
to progressive muscular atrophy, that in the same individual, 
muLscles in juxtaposition, and entire groups of muitles which 
were paralysed during life, may, when microscopically examined, 
appear partly intact, partly degenerated, and atrophied in the 
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most difwiTnilar degrees of extent and intensity. Very instruc- 
tive, indeed, in this respect was our observation in the ease of 
the gardener's wife, who finally became affected with paralysis of 
almost the whole of her body, with interior degenerative myelitis. 
In this case, for example, there was great atrophy of the 
tongue; the orbicularis oris was unaffected; the superficial 
muscles of the neck were greatly degenerated and atrophied, 
the deep ones either not at all or only a little affected ; the 
degeneration was very great in the laryngeal muscles and only 
slight in those of the pharynx ; considerable in those of the 
trunk and leg, while those of the thigh were scarcely, if at all, 
affected. A similar state of things was found by Charcot, who, 
in the case above cited, found in several muscles these nutritional 
alterations confined to separate fasciculi and fibres ; he noticed 
others, such as the muscles of the left shoidder, to be greatly 
atrophied and yellow ; others, again, simply emaciated. 

The actual atrophy seldom goes on to total withering of the 
muscle, and, as a rule, occurs only in separate fascictdi and fibres 
in unequal proportions. It appears sometimes as a simple 
diminution of size, sometimes as a fatty, sometimes as a waxy 
degeneration of the miuscular tubes ; all these forms of degene- 
ration may be met with in the same muscle. The waxy de- 
generation existed in the case examined by Charcot-Joffix)y, 
and in two of my cases to a great extent, along with the two 
other forms. There has been some desire to regard this waxy 
degeneration of Zenker's as the product of a post-mortem pro- 
cess ; but I can assure you that Maier and I, in the year 1865, 
examined a small piece of the flesh which had been just recently 
excised from the sural muscles of a man, these being quite 
paralysed and unexcitable by means of electricity, and the 
patient having been formerly the subject of what I now con- 
ceive to be myelitis anterior, and that this portion so excised 
exhibited the highest degree of waxy degeneration.* The 
interfibrillary connective tissue appears often, but not always, 
increased in this atrophy ; its nuclei sometimes also increased. 



The possession of these facts. Gentlemen, places us, as I 
think, now in a position to express ourselves definitely with 
• Conl Deutches Archiv. f. klin. Med., vol. L p. 612. 
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regard to the relationBliipfl of progressire bulbar paralysis to 
progressire musoular atrophj. 

How intimate these relationships are, follows from the fact 
that both forms of paralysis are so extremely often associated, 
inasmuch as they either appear together at the very begfinning, 
or later on in the case the one is joined to the other. Not only 
does the bulbar paralysis often play an important part in the 
terminal stages of progressire muscular atrophy^ but it has 
also the most marked tendency, in those cases where it occurs 
primarily, to extend itself to the spinal cord, and to combine 
itself with the clinical type of a progressive muscular atrophy and 
paralysis. It is very significant that in all more minute autopsies 
up to the present time, without exception, the same anatomical 
changes hare been found in the spinal cord as in the bulbus 
medullee, and notably, also, only in the motor portions. 

It is true that if we could, with Duohenne, consider as real 
instances of bulbar paralysis only such cases in which the 
tongue is paralysed, but not atrophied, the question whether 
progressiye buHxir paralysis and muscular atrophy are cognate 
a£Eections, would be immediately decided in a negative sense. 
You have, however, already become acquainted with numerous 
facts which cause this assumption of Duchenne's to appear to 
us purely arbitrary. Tou have heard how gradually in pro- 
gressive bulbar paralysis the changes go on from simple paralysis 
to degenerative atrophy of the muscles ; how impossible it often 
is on the living subject to decide whether the tongue, to all 
appearances of normal thickness, is normal or already atrophied 
in its fleshy substance ; finally, how, besides muscles and groups 
of muscles which are simply paralysed, others are found 
atrophied in the same individual. Exactly the same thing 
again occurs, as Benedikt (1863) was the first to point out, in 
progressive muscular atrophy ; in this case also, muscles which 
are simply paralysed are often found along with those in a state 
of atrophy. This fact is not merely a clinical one ; it has also 
been determined by means of precise anatomical examinations. 
Hayem has, for example, in 1869, reported a case, than which 
nothing could be more demonstrative. In a man with progres- 
sive muscular atrophy, a paraljrsis of the diaphragm was shown 
to exist in the year 1867. Later on the existence of this 
paralysis was eonfirmed by Doeheone himself, and he found, in 
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addition^ the serratos magnus, stemo-cleidomastoid, and the 
scaleni paralysed, and, as he thought, atrophied. At the autopsy 
Hayem found all these muscles attenuated to a degree corres- 
ponding with the general emaciation, but in other respects 
quite normal. There is, therefore, neither in the clinical nor 
in the anatomical conditions of the muscles, any essential dis- 
similarity between the progressiye muscular atrophy and the 
progressiye bulbar paralysis. Not merely, however, in the 
condition of the muscles, but also in the gradual and, at times^ 
rapidly increasing progress of the deyelopment of the disease^ 
and its marked tendency to an incessant adrance, which is only 
in exceptional cases interrupted by quiescence, improvement, 
or recovery, and also with reference to the anatomical changes 
in the nervous system, we have manifestations of the existence 
of the most extraordinary resemblance. The shorter duration, 
the greater danger of bulbar paralysis, are sufficiently explained 
by the fact of its point of origin being in the centrum vitsB, 
without being obliged to seek the reasons for this difference in 
the dangerous nature of the processes on which it depends. 

Only since an improved method of preparation has enabled us 
to ascertain more minutely the finer changes of structure of the 
spinal cord has there been any illumination of the obscurity in 
which, up to that time, progressive muscular atrophy was enve- 
loped. The history thereof shows us that a precisely similar 
change has taken place in the views held as to the nature of this 
disease as in the case of progressive bulbar paralysis. Misled by 
the strange accoxmt of coarser macroscopic anatomical changes 
in the spinal cord, while muscles and anterior spinal nerve- 
roots were far more often found to be degenerated, the majority 
of observers'formerly inclined to the view that progressive mus- 
cular atrophy depended essentially upon a myopathic affection, 
or an ori^nal degeneration of the anterior spinal roots. But 
the more minute clinical study of the disease led, in an ever- 
increasing circle, to the conviction that we here had to do with 
a central spinal affection. I call to mind only the numerous 
reasons which Benedikt, Bergmann, Rosenthal, and others have 
advanced in favour of this view : the derangements of sensibility 
which manifest themselves now and then at the commencement 
and as the disease advances, especially the pains in the back and 
extremities, the symptoms of a spastic kind which sometimes 
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oocur^ as well as the augmentation of reflex action, the nutri- 
tional derangements in the bones and joints, these being of rare 
occurrence, but particularly the progress by fits and starts, the 
predilection for a symmetrical advance, and the frequent com- 
bination with other spinal and central lesions in general — for 
example, tabes, bulbar paralysis, and so on. Added to these, 
the ever accumulating positive anatomical statements which the 
advanced technical sMU of the more recent observers has obtained 
for us in cases where the old methods were powerless. 

We have truly important facts to consider, when a man like 
Lockhart Clarke, so remarkably conversant with the histology and 
pathological anatomy of the spinal cord, asserts (1868) that in not 
less than eight cases of muscular atrophy, several of which pre- 
sented the particular type of the progressive disease, he foxmd the 
most imequivocal lesions of the gray substance of the spinal cord 
and its nerve-roots in the form of a degenerative atrophy. But 
not only in England, also in France and Germany, with every 
year there is an increase in the nimiber of minute investigations, 
which place beyond doubt the fact of a causal connection between 
wasting of muscle and atrophy of the gray substance of the 
spinal cord, and particularly of the large cells of the anterior 
comua. Charcot especially has the credit of having recognised 
the nutritional importance of these cells, and, in common with 
his pupils, of having demonstrated in nimierous cases their 
degenerative shrivelling in progressive muscular atrophy, in 
the spinal paralysis of children, and other forms of spinal 
paralyses leading to muscular atrophy. Recently the same 
spinal and ganglionic point of departure in the anterior comua 
has been, by German inquirers, discovered for the so-called 
pseudo-hypertrophy, or lipomatous hypertrophy of the muscles 
(Barth, W. Miiller). Charcot has good reason for assigning 
almost dogmatic importance to the fact, that in these atrophies 
the region of the altered gray portions of the spinal marrow 
corresponds with the points of exit of the motor nerve-roots 
which supply the atrophied muscles with nerve-twigs; and 
W. Miiller also, who states that the number of muscles in a con- 
dition of degeneration keeps pace in an approximate degree with 
the atrophy of the anterior ganglion-cells. It is, moreover, a 
fact of great importance, that up to the present time there exists 
no minutely investigated case in which a degeneration strictly 
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confined to the white strands of the spinal cord had led to 
decided muscular atrophy, whilst there is no want of observa- 
tions of cases in which also muscular atrophies occur in fasciated 
atroph J of the posterior strands with the form of tabes dorsalis, 
or fasciated atrophy of the lateral strands and disseminated 
sclerosis of the brain and spinal cord, with their characteristic 
forms of paralysis and contraction of the muscles ; and, lastly, 
with tlie encroachment of the atrophy upon the anterior comua* 
And, in conclusion, the investigations of Yulpian and Dickinson 
(Clarke), show that the loss of large masses of muscles, by 
amputation of entire limbs, never induces a degenerative atrophy 
of the ganglion-cells, but only, very slowly, a simple atrophy, 
moderate in amount, of the corresponding portions of the spinal 
cord ; at all events no adequate diminution of the ganglion-cells 
attends the loss of the muscles. 

The degenerative processes, which in progressive muscular 
atrophy have, up the present time, been demonstrated on the 
spinal cord| are manifold, and have nothing specific about them, 
nothing which belongs only to this disease. We meet here with 
the common gray degeneration, therefore with simple increase 
and consolidation of the connective tissue with fatty disinte- 
gration of the nerve-tubes, as it is foimd in tabes dorsalis so 
frequently upon the posterior strands, and again, as a consequence 
of the so-called apoplectic cerebral deposits on the posterior 
lateral strands, and in the disseminated sclerosis, as dispersed 
inmiVr formations in the brain and spinal cord. At other times 
we have to deal with a chronic indurating myelitis with unmis- 
takeable products of a great irritation of the elements of the 
tissue, as I have previously described it to you ; a process which 
is found likewise occasionally in the similarly-named sclerosis 
of the spinal cord. In one case, Frommann ascertained that 
there was a red softening. Clarke found repeatedly that pecu- 
liar form of softening which was designated by him *' granular 
disintegration;" and by Charcot, who likewise described it, 
''disintegration granulaire,'' that is, granular disintegration. In 
this '' Clarke's softening,'' as I will tersely name it, in the first 
place the tissue surrounding the vessels becomes softer and 
more translucent. The medullary layer of the nerve-tubes 
crumples up into small fragments and globular flakes, which 
most not be confounded with the granular-cells^ which are of 
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less frequent occurrence. If the process further advances^ the 
substance always becomes more transparent and fluid ; finally, 
nerve and connectire tissue are changed into a fine granular 
detritus, or a liquid holding fine granules in suspension. Fissures 
and canals are ultimately formed in the spinal cord, microscopic, 
or even visible to the naked eye, and these traverse the white 
strands, and also the columns of gray matter, frequently for a 
considerable distance. At the same time, there may be sclerotic 
thickenings and condensations of the blood-vessel and connective 
substance. Even this ^'Clarke's softening'' does not occur 
only in progressive muscular atrophy, it has also been found in 
tetanus, chorea, and other a£fections. In conclusion, we are 
taught by Charcot's case of progressive muscular atrophy, which 
was associated with original bulbar paralysis, that even a pig- 
mentary degeneration and atrophy of these elements, con&ied 
purely to the ganglion-cells of the anterior comua, may originate 
the form of that affection. But even this pigment atrophy of 
the ganglion-cells is a process which can wear itself out on 
the most diverse central regions, as follows especially from 
Meschede's labours with reference to the fatty pigmentary 
atrophy of the ganglion-cells of the cortex of the cerebnmi in 
the "Paralysie g^nerale," and which also takes place in the spinal 
cord imder the influence of numerous acute and chronic inflam- 
matory processes. 

In dil these various processes there consequently appear to 
be two essential requisites for the production of the form of 
disease of the progressive muscular atrophy — 1. That the great 
polyklonic ganglion-cells of the anterior comua should become 
wasted ; and 2. That this wasting process should extend itself 
in a definite manner to the anterior comua. Such processes 
only are capable of producing that clinical type as have a 
natural tendency to creep on to the anterior comua and the 
ganglion-cells in a scattered manner ; to cause wasting, in the 
one sooner, in the other later, in the one more, in the other less 
completely, while yet other single cells, and whole groups of 
cells, remain exempt. The clinical course of the disease har- 
monises best with this ingenious hypothesis of Charcot. This 
explains to us better than any other the wonderftdly fitful 
manner in which separate muscular fasciculi, muscles and groups 
of muscles, are attacked, while a certain preference for co-ordi- 
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nate and fymmatrioally pIaoe4 groups eannot be miBtakexii audi 
at ibe tame tixne^ it enables us to solye the question why pro* 
gresaiTe muscular atrophy sometimes ooours as a simple affection^ 
and sometimes associated in the most manifold way with tabes, 
paralyses, contractions, anaasthesiaf and so on* AU depends upon 
the place of origin of the degeneratire process, and upon the 
regions of the spinal cord over which it spreads. 

As little as the bulbar paralysis is the progressiye muscular 
atrophy a peculiar kind of disease — ^it is only a form of disease — 
a knot of symptoms which develcq^s itself, advances, and comes 
to an end in a determinate way. Without sharply defined 
demarcations, the typical form changes into others'allied thereto ; 
and it will frequently be a matter for dispute whether a spinal 
paralysis, connecting itself with muscular atrophy, can be thus 
or otherwiie designated. Where we have not to deal with 
primary progressiye degenerations of the anterior gray columns 
of the spinal marrow quite independent of other spinal lesions, 
but wi^ those of a secondary nature, the decision may often 
be a yery difficult matter. As we now know, traumatismus 
(Bastian, rupture of the spinal marrow), tumours (Sander), 
and liydromyelus (Gull, Schiippel, Qrimm) may lead to the 
formation of the progressiye muscular atrophy, or may present 
clinical features haying a close resemblance thereto ; the hydro* 
myelus, indeed, may be less of a cause than a co-effect of a 
myelitis tending to sclerosis of the gray central substance by a 
kind of cirrhotic retraction thereof. The relationship is clearer 
in the cases iii which tabes, diffuse chronic myelitis, mul- 
tiple scleroslB, or the secondary degenerations of the posterior 
strands after cerebral apoplexyi are associated with Jthe musoular 
atrophy, 

If we now return to progressiye bulbar paralysis, and ascer- 
tain which of the degeneratiye processes, leading in the spinal 
cord to progressiye muscular atrophy, ca^se, in the medulla 
oblongata, that form of paralysis and atrophy, we find, up to the 
present time, beddee the mmpfe pigment atrophy of the gangUon- 
oells, that only those forms of degeneration which cause sclerosis 
are represented. Those processes leading to softening are, as 
it seems, of a too active character, and more rapidly destruc- 
tiye of larger connected tracts, and are more liable to produce 
apopleotiform than progressive bulbar paralysis. It follows. 
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nevertheless, from Clarke's observations, that a terminal paralysis 
of the tongue may occur in progressive muscular atrophy with 
" Clarke's softening" of the spinal cord, and in a case of Qer- 
hardt's, after an injury to the head, a secondary atrophy of the 
medulla oblongata, with the symptoms of the bulbar paralysis, 
and a fatal termination in one year, was associated with red 
centres of softening in the pons and cervical portion of the 
spinal cord. 

The main result of these considerations may consequently 
be expressed as follows. The progressive paralysis of the 
tongue, and the progressive muscular atrophy, are forms of 
disease at the root of which lie manifold degenerative processes, 
either in the medulla oblongata or in the spinal cord ; processes 
which agree in this, that on the one. hand they have the 
tendency to extend gradually over the anterior gray medullary 
colimm of the spinal cord and the nerve-nuclei of the medulla 
oblongata corresponding thereto, and on the other hand to cause 
wasting of the ganglion-cells therein embedded, either dispersed 
separately or collected in groups. According as such a process 
primarily attacks a higher or lower region — the medulla oblon- 
gata, the cervical or limibar enlargement — ^the forms of the 
disease vary without losing their typical character. Obscure 
forms and multifarious complications with di£ferent neuroses ; 
tabes, contractions, hemi- and paraplegia, progressive paralysis 
of other cerebral nerves, and so forth, are results of previous, 
coetaneous, or subsequent extension of the same processes into 
other districts of the spinal cord, the medulla oblongata, or even 
more highly situated central regions. 

We have, then, obtained the anatomical ground for a theory 
of the progressive bulbar paralysis and muscular atrophy at the 
same time ; imfortunately, however, we are still in need of a 
satisfactory physiological conclusion. 

If in these a£fections we were dealing only with muscular 
atrophy, to the intensity and extent of which the muscular 
weakness stood in direct proportion, the matter would be quite 
simple; we could then conceive of muscular atrophy and 
muscular paralysis running quite parallel with atrophy of the 
ganglion-cells. The perfectly tjrpical classical cases of progres- 
sive muscular atrophy have, indeed, this character of the pure, 
nutritional myopathia, and they almost tempt one to regard the 
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degree and extent of the muscular degeneration as a gauge of 
the force and extension of the same affection in the ganglia. 
But this formula is open to the objection, that in many cases 
the paralyses and muscular atrophy are not proportional to each 
other, and that the slight atrophy of the tongue, in the cases 
reported by Charcot and Duchenne- Joffroy, if , indeed, it existed 
at all in the latter instance, was in wonderful contrast to the 
great diminution of the hypoglossal nuclear cells. We have, 
therefore, a contradiction before us ; on the one hand numerous 
anatomical accounts are in favour of a nutritional dependence 
of the muscles upon those ganglion-cells ; on the other, the 
wasting of the ganglion-cells is not in direct proportion to that 
of the muscles. 

To dear up this obscurity, there is need of still further exact 
clinical anatomical investigations, and still more so of physio- 
logical experiments. The experiments of Erb, Ziemssen, and 
Mantegazza, have made us well acquainted with the nutritional 
derangements which the muscle undergoes if its motor conduct- 
ing channels are severed from their connection with the nearest 
excitory sources in the ganglion-cells of the anterior comua; 
they correspond with those which occur in progressive muscular 
atrophy and bulbar paralysis. We know also, specially, with 
regard to the tongue, through Yulpian's experiments, that the 
transverse section of the hypoglossus causes nutritional altera- 
tions in the fleshy substance of the organ, similar to those seen 
with degeneration of the hypoglossal nuclei, while a transverse 
section of the lingual nerve has no such results. On the other 
hand we possess, so far as I know, no experimental work which 
has set before itself the task of ascertaining more exactly the 
influence of the medullary motor excitory sources upon the 
nutrition of the muscle. We know only, in a general way, that 
transverse section of the spinal cord may give rise to fatty 
degeneration of the muscles (Scherschewdcy), and an experi- 
ment of Yulpian's proves that the intra-medullary destruction of 
the nerve-tubules of the facial and abducens oculi is able to 
cause atrophy of their muscles. We have, therefore, nothing 
but hypotheses to fill up for the present these blanks. 

The opinion has formerly been held, that the nutritional 
derangements in the affections under our notice might, upon 
the whole^ arise, not from medidlary changes, but from lesions of 
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the sympathetic^ whose marginal strand was found atrophied in 
three cases of progressive muscular atrophy ; once by Schneevogt, 
and twice by Jaccoud. At the same time, howevery in all three 
oases there was atrophy of the anterior spinal nerve-roots, and, 
in Sohneevogt's case, softening of the spinal cord. Inasmuch as, 
however, in the progressive muscular atrophy and bulbar para* 
lysis, the sympathetic and its ganglia have repeatedly been found 
unchanged (Leyden, Hayem, Charcot- Jofi&oy, B. Maier, in my 
case) , as likewise the spinal ganglia (Leyden) , it is obvious that the 
medullary lesion is quite sufficient to produce the abova*iiamed 
affections, with their derangements of muscular nutrition. 

Brown*S^quard and Oharcot advance the opinion, that the 
effect of atrophy of the ganglion-cells may vary, according as it 
either is, or is not, connected with irritation. The pure atrophy (of 
these cells) implies only paralysis ; the more the destruction is 
brought about by means of irritative processes, the more cer- 
tainly and rapidly does atrophy of the muscle ensue. Duchenne 
and Joffiroy conceive the matter to be more simple. They consider 
themselves warranted in the assumption that the ganglion-cells 
in the anterior comua and motor bulbar nuclei are of a twofold 
kind — motor and nutritional. Where the typical form of pro- 
gressive muscular atrophy occurs, there we have to deal with a 
lesion confined to the nutritional cells, where, as in the cases of 
progressive paralysis of the tongue without wasting, the para- 
lysis advances without atrophy, we have a lesion of the motor 
cells only. It is easier to find out the weak points in these 
hypotheses than to offer a better explanation in their stead. 



An attempt has been made to extend the scheme of pro- 
gressive paralysis of the bulbar nuclei so as to include the pro- 
gressive paralysis of the cerebral nerves (Benedikt). The 
plausible assumption lies at the root of this attempt, that the 
degenerative neuritis may attack nuclei more anteriorly situated 
beyond the boundaries of the loxenge-shaped depression, and 
particularly that paralysis of the motores oculi twigs may 
usher in a progressive bulbar paralyses, or may accompany this 
affection. A case of older date, by Bomberg and Davaine, was 
thus explained by Wachsmuth. The affection, however, in a man 
thirty-four years of age, lasted for twelve years, and appeared 
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to become stationary ; he suffered from facial diplegia^ paraljais 
of the tong^e^ palate, and superior recti muscles of the eyes. 

Benedikt has just recently described, under the above title, 
not less than seyenteen cases observed in four years, all of which 
he refers to ** difhsed neuritis of the cerebral nerves, and of 
their nudei/' We find here^ so far as the fragmentary 
reports of the diseases allow of a judgment being formed, by the 
side of a few progressive bulbar paralyses of the usual form, 
complicated types of disease of all kinds. Multi&rious initial 
cerebral symptoms, melancholia, loss of consciousness, with con- 
vulsions, muscular contractions, and so forth, ushering in some- 
times the acute occurrence, sometimes the chronic advance, of 
paralysis, on one or both sides, of the motores oculi, abducentes, 
and upper facial branches^ either with paralysis of deglutition or 
of speech, or with both at the same time. Paralysis of the phrenic 
and other spinal nerves occurred in addition, and now and then 
there were clonic and chorea-like convulsions of separate 
muscular districts, even also ageustia and ansDsthesia. Muscular 
atrophy, on the contrary, appears to have been found by fenedikt^ 
in his seventeen cases, only once on one hand. 

XTnfortxmately, we look in vain for one post-mortem report 
which would justify us in summarily mixing up together all 
these forms of acute and chronic progressive paralysis of the 
cerebral, bulbar, and spinal nerves with Duchenne's paralysis. 
Our scruples must increase when we learn that exactly in five 
cases, which deviated very considerably from the ordinary type 
of the disease, Benedikt attained the cure of the disease by 
galvanism, while those which to the greatest extent agreed 
therewith had a fatal issue, and among them, one which came 
very early under treatment. I think it desirable, imder such 
circumstances, not to allow, for the present, the progressive 
bulbar paralysis to be confoimded with Benedikt's progressive 
paralysis of the cerebral nerves. On such difficult paths of 
investigation we cannot be sufficiently cautious in separating 
the certain from the doubtful grounds for our opinions. 

My advice certainly is that we should at present refrain 
from explaining anatomically those cases where we have before 
us, not a paralysis of the motor oculi, but total hemiplegia or 
diplegia &cialis with lagophthalmos, as was the case, for example, 
in Wachsmuth's patient, and that we should wait for explima- 
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tions from future post-mortem reports. Where, however, 
deafness, ageustia, neuralgia of the fifth pair and anaesthesia, 
clonic and tonic spasms complicate the case, or where the 
paralysed muscles rapidly lose their &radic excitability, or the 
course of the disease differs remarkably from the ordinary one, 
either as regards its rapidity or the unusual succession of the 
symptoms, a double amount of care is necessary. There is, at 
tiie present, no lack of errors of diagnosis to warn us against 
precipitancy. 

Erwin Balz has recently (1872) published a case, from the 
Leipsic polyclinic, of enchondroma of the base of the skull, 
with compression and haemorrhage of the medulla oblongata, 
besides compression of numerous bulbar nerve-roots. This case 
was looked upon in the clinical wards as an ordinary one of 
bulbar paralysis. The patient had, in this case, been under 
observation for too short a time, and it had not been understood 
thatthemalady commenced with neuralgic pains of one trigeminal 
nerve, and clonic spasms within the range of distribution of the 
facial *and hypoglossal ; these pains continued until the patient 
died, having at last assumed the character of anaesthesia dolorosa. 
It is remarkable that, while the patient was under observation 
in the clinical wards, of the muscles of the face, just as occurs 
in true bulbar paralysis, only the orbicularis oris, possibly also 
the muscles of the chin, was observed to be paralysed. The 
tongue was considerably atrophied. 

Kecently, Gentlemen, when making a post-mortem examina- 
tion of the body of an oldman, we accidentally discovered numerous 
warty excrescences of the size of a pea on the choroid plexus 
of the fourth ventricle, which grew from its roof towards the 
rhombic fossa. If such tumours attained such a size as to cause 
compression of this rhombic fossa, they might occasion symptoms 
resembling those of a progressive paralysis of the bulbar nuclei. 
Yoisin, indeed, noticed a form of bulbar paralysis having its 
origin in such an epithelioma of the viscersd layer of the 
arachnoid, which compressed nearly all the bulbar nerves, but 
the paralysis of deglutition and speech occurred suddenly, 
taste and hearing were destroyed, and respiration impeded. The 
power of moving the limbs remained unaltered. 

In addition to timiours, syphilis, especially, often appears to 
be the exciting cause of variously complicated forms of bulbar 
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paralysisy which should not be confounded with Duchenne's 
disease. Such patients may be cured by iodide of potassium, 
as is proved by two cases of Cheadle and Silver. The latter 
authority wishes to recognise this form of labio-glosso-laryngeal 
paralysis as retrogressive, and to distinguish it from the pro- 
gressive form. 

In addition, you must guard against a too rapid diagnosis of 
progressive bulbar paralysis in dealing with hysterical derange- 
ments of deglutition and speech. There are two hysterical 
cases among the presumably cured patients treated by Benedikt. 
Generally speaking, too, you must not forget that paralyses of 
deglutition and articulation, of varjring grades, are extremely 
frequent phenomena in very di£ferent acute and chronic a£Pec- 
tions of the nervous system. We can legitimately speak of a 
progressive paralysis of the bulbar nuclei, only when the disease 
presents itself in the peculiar form first depicted in so masterly 
a manner by Duchenne and Trousseau. 



Notwithstanding the slender results, up to the present time, 
of our therapeutical efforts in this disease, we will not despair 
of better success in time to come. Inasmuch as the repeated 
application of galvanism has caused considerable improvement, 
though unfortunately only of a temporary kind, and has caused 
the morbid process evidently for the time to retrograde and stand 
still, it may be also possible to bring about a permanent cure, 
either by the more early and continuous application of the 
methods at present in use, or by employing others which may be 
subsequently discovered. As far as we have gone at present, the 
patients almost always came under medical treatment only after 
many months had elapsed, when a great number of the ganglion- 
cells had been destroyed. Physicians, also, have had too slight a 
knowledge of the disease ; mistakes have occurred in several 
cases, and I myself have met with such, in which carcinoma of 
the oesophagus was suspected, or which was supposed to be a 
alight diphtheritic paralysis of the palate, which was confidently 
left to the vis medicatrix naturaD. We may now venture to hope 
that the disease, into the nature of which, moreover, an insight 
has only just been obtained, will be earlier recognised and more 
energetically treated. 

As a matter of course, the patients should be removed, as 
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soon as possible after the first appearance of suspicious symp- 
toms, from all noxious influences, such as may be due to their 
avocations, to the neighbourhood in which they live, or to 
external circumstances in general. Thp methodical nursing of 
a good hospital offers the most favourable conditions for the 
poorer class of patients. 

In cases where the initial pains in the head and neck point 
to the myelitic nature of the morbid process, I shall in future, 
when the patients come early under treatment, prescribe the 
repeated application of dry cupping-glasses to the nape of the 
neck every five days, and in full-blooded, strong persons, shall 
order blood to be abstracted at the first cupping. Then I should 
permit the cautious tentative use of the shower douche, and 
guided by the result of this, even the jet douche for strong 
persons. These remedies have, moreover, been found useful in 
tabes dorsalis and chronic diffuse myelitis. All articles of food 
of a stimulant nature must be avoided during the first months 
of the disease ; later on some good wine may be recommended 
as beneficial for debilitated persons. In order to facilitate 
mastication and deglutition the victuals should be made soft, 
and cut up as small as possible before being administered. 

With regard to medicines, silver, administered early, is de- 
serving of the most confidence, for there is no doubt that it now 
and then acts favourably upon chronic degenerative processes 
of the spinal marrow. Gold might also be tried. I and others 
saw no benefit result from the use of iodide of iron in cases cer- 
tainly already far advanced. There are objections to phosphorus, 
a medicine which the French physicians have very freely 
administered in this and other chronic degenerations of the 
nervous centres during the last few years. The patients might 
have been spared the evil results that followed, if attention 
had been paid to the more recent experiences of the frightM 
degenerations which numerous organs and tissues of the body 
undergo under the influence of small doses of phosphorus. 
Strychnia also has been found to be useless, and the bromide 
of potassium can only do mischief. 

The local &radisation of the palate, the tongue, and the 
hypoglossal nerves, as was practised by Duchenne, causes, as 
my first case convinced me, an improvement in the deglutition 
and articulation, but only of a transient character. 
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GhlYaaiiationy applied in yarious ways, has been found more 
effioaoioas by Gkrhard, Bohnls, Benedikt, Bosenthal, and others. 
I myself, in the cases of the priest and the gardener's wife, 
applied galyanism daily for some weeks, sending strong currents 
and changing their direction, first through the neck, and after- 
wards through' the entire vertebral column ; and in the same 
sitting also, currents in alternate directions from the neck and 
hypoglossus to the tongue, and in the case of the priest, who 
was paralysed in both arms, I sent currents from the neck 
through tiie nerres of the arms. The results at first were 
strikingly marked, especially in the case of the priest, although 
the paralysis had, in his case, existed for eight months, and was 
fitf advanced. Before the first sitting the patient could scarcely 
raise the arms above the horijK)ntal line; immediately afterwards, 
and perhaps for an hour subsequently, he could place them 
vertically; in like manner deglutition immediately became 
easier, and the flow of saliva less. After a few sittings he could 
protrude beyond the lips the atrophied tongue, which before 
that oould only be got as far as between the teeth ; his food 
went less frequently in the wrong direction ; he was able again 
to put on his hat, to open and shut doors, to pour out water for 
himself, and to bring the glass to his mouth, even to eat slowly 
with knife and fork, all of which actions he had no longer been 
able to perform. The speech, which had become quite unintel- 
ligible^ stammering, and nasal in tone, was more distinct, at 
least in the morning after sleep. Strong cxirrents, from thirty 
to forty Siemens' elements, to the back and arms, were very well 
borne by this patient, no pain being caused. After four to five 
weeks the improvement no longer went on. Electricity was now 
only used every two, and subsequently every five, days. Things 
now remained stationary for eight weeks, although the so-styled 
galvanisation of the sympathetic on both sides of the neck was 
still persevered in. The patient left Freiburg, and the paralysis 
soon again increased. To the same efiect are most of the reports 
of those physicians who have used galvanism. As to the other 
methods, there is that of Schulz, who induces a number of 
movements of swallowing, fifteen to twenty in a sitting, by 
exciting one or other of the hypoglossal nerves, and that of 
Benedikt, who sends for a minute, through the mastoid processes, 
currents whose direction is changed at the half-minute. 



48 t>BOGRESSIVE IJULBAR PARALYSIS, ETC. 

If the galyanisation is no longer able to reduce the dys- 
phagia to a degree compatible with life, the patient must be 
artificially fed with the oDSophagus tube. 

In a remarkable case, concerning which Benedikt made a 
report to the Soci^t^ de M^decine of Paris, on the 17th May, 
1872, tracheotomy was performed, by Fauvel's advice, as a pre- 
cautionary measure against dangerous attacks of dyspnooa of a 
laryngeal character, occurring repeatedly day after day, and 
the tube was suffered to remain in. The attacks threatening 
suffocation ceased, the paralysis of deglutition and articulation 
advanced. The cause of these attacks, threatening suffobation, 
was not discovered. They were associated with aphonia and a 
sensation of constriction in the larynx. With the laryngo- 
scope, Fauvel could discover nothing particular. The closure of 
the trachea above, towards the larynx, by a canula which had 
been inserted and allowed to remain after tracheotomy, might, 
in many cases, assist to prolong life; for when the larynx could 
not be closed naturally, the canula would protect the air-pas- 
sages from the intrusion of anything contained in the mouth. 
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Gentlemen, — ^The pathology of the simple ulcer of the 
stomach has for some ten or twenty years again and again been 
made the subject of careful studies, by which our knowledge 
has been essentially increased, and a deeper insight afforded 
us into the origin and course of the ulcerative process. A 
similar assertion cannot be made with reference to the thera- 
peutics of ulcer of the stomach; but little has been gained 
in this respect by the advance of pathology. We must confess, 
with reference to treatment, that as regards the most im- 
portant points we have made no progress since Cruveilhier and 
Autunrieth. Notwithstanding this, however, I believe that 
our present knowledge of the pathologico-physiological pro- 
cesses in ulcer of the stomach, coupled with our clinical expe- 
rience, enables us to comprehend more clearly the indications, 
and to lay down a rationally empirical line of treatment cor- 
responding thereto. I might venture to assert that there is 
scarcely any other affection in which a like clearness of the ob- 
ject to be attained, and of the steps to be taken, is combined with 
the same amount of certainty of obtaining the desired results. 

Before we txim to the consideration of the pathologico- 
physiological processes, which are the objects of our treatment, 
I will, very briefly, remind you of those points to which the 
present state of our knowledge teaches us to attribute pre^ 
dominant importance in the origination of ulcer of the 
stosiach. 
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First and foremost are the changes in the gastric blood- 
vessels, which reduce or interrupt the circulation within a cir- 
cumscribed area of the coats of the stomach, and thereby 
expose the portions affected to the corroding influence of the 
gastric juice, and to digestion by the juice itself. In ulcers of 
recent occurrence, Virchow, Rokitan^y, Merkel, and others, 
have shown that the lumen of small arteries may be completely 
occluded by emboli or thrombosis, by fatty, atheromatous, and 
amyloid degeneration of the walls of the vessels ; and this has 
been confirmed by the experiments of Pavy, who caused ulcer 
of stomach in animals, by placing ligatures on the branches of 
the gastric arteries. It is also in the highest degree probable, 
that disturbances of the circulation of another kind, e,g. intense 
inflammatory or collateral hyperaomia, perhaps in consequence 
of an extensive burn of the skin, or great venous stases, aris- 
ing from mechanical obstacles in the course of the portal vein, 
may induce serious derangements of nutrition in circimiscribed 
regions of the walls of the stomach, while, in consequence of 
the rupture of the smallest vessels, there is a haemorrhagic 
infiltration of the mucous membrane. The nutrition of a por- 
tion of the mucous membrane may have suffered in con- 
sequence of the interruption to the supply of blood, or of 
haemorrhagic infiltration: in both cases the affected part of 
the mucous membrane is exposed to the corrosive influence 
of the gastric juice, or to the acrid^ acid products of an ano- 
malous stomach digestion, and the result may, or must be, a 
necrosis in the form of a scab, first of the mucous membrane, 
and| when the disturbances to nutrition extend more deeply, of 
the other tissues of the wall of the stomach. In conclusion, 
we must not deny that it is possible that in particular cases 
a simple erosion, a catarrhal ulcer, or a diphtheritic infiltra- 
ti(Hi may impart an impetus to the development of a round 
ulcer. 

We see, therefore, that the loss of substance, which we 
designate as ulcer of the stomach, may be the result of totally 
diverse pathological processes in the walls of the stomach ; 
there is, consequently, as Engel long ago asserted, nothing 
specific about it. 

As regards the disposition to the development of ulcer of the 
stomach, if we, in the first place, consider the question of sex, it 
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may be regarded as certain that the affection is at least twice as 
prevalttit among women as among men. All statistical accounts 
agree on this point. As regards Erlangen, the journals of our 
pathologico-anatomical institution yield the following propor- 
tions. Of fifty-three subjects in whom ulcers or cicatrices were 
discovered in the stomach, thirty-eight (71*7 per cent.) were of 
the female, and fifteen (28*3 per cent.) of the male sex. 

With regard to the influence of age there is not the same 
concordance of testimony. The general opinion that the disease 
is most prone to occur in adolescence and middle age, and, on 
the other hand, that the yery old and the yery young are least 
liable to it, is apparently disproved by Brinton's statistics, 
according to which the frequency of the affection constantly 
increases from ten years up to the most advanced old age. The 
proof of these estimates is, however, only apparent, there being, 
in my opinion, an erroneous basis for the conclusion. Brinton, 
that is to say, depends upon the fatal ccises only, and has 
apparently taken into accoimt only those numbers which repre- 
sent the ages of the individuals at the time of their death. The 
matter in question for us is the determination of those periods 
of life in which the ulcer of the stomach first becomes developed, 
and not of those in which it has a fatal issue, or is accidentally 
foimd after death. Clinical experience teaches us that only a 
small fraction of patients suffering from ulcer of the stomach 
succumb to the first attack, that the majority attain to middle 
or even advanced age, and that they die either from relapses, 
or firom the effects of the ulcer, or from other diseases. We see 
that this question can only be answered by clinical experience, 
and this teaches us positively, that the disease exhibits a 
preference for adolescence and middle age. 

Among the causes of the connection of this disease with 
adolescence we must place in the first rank the alterations in 
the composition of the blood and the derangements of nutrition, 
which are connected with the development of the body during 
and after puberty. Chlorosis and anaomia must especially be 
mentioned. The frequency of the coincidence of these deranged 
conditions of the blood with ulcers of the stomach admits, a priori, 
of the conclusion that there is a causal connection between them ; 
and, as a matter of fact, we obtain some notion of this from the 
demonstrations of Y irchow and Rokitansky , who found a pea\]Ii^t 
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thinness of the walls, and a narrowing of the calibre of the 
vessels, as well as the frequent occurrence of premature fatty- 
degeneration in the coats of the blood-vessels, in a girl suffering 
from chlorosis. This condition of the blood-vessels allows us to 
assume an increased friability of the walls of the smallest 
arteries and capillaries, and renders it probable that in such 
patients a relatively trivial amount of mischief may so act as to 
lead to a circumscribed hsemorrhagic infiltration. 

Ulcer of the stomach is likewise frequently associated with 
tuberculosis and chronic pneumonia. A definite causal connec- 
tion cannot yet be proved, and the question must for the present 
remain undecided, whether this combination is only an accidental 
one, dependent upon the absolute frequency of both processes, 
as Bamberger thinks, or whether, on the contrary, the weak- 
ness of the constitution, and the multifarious derangements in 
the nutrition of the tissues, consequently also of the walls of 
vessels, which we find occurring at an early period in individuals 
hereditarily predisposed to phthisis — I refer to the tendency to 
epistaxis and haemoptysis — ^may serve as points of departure for 
both processes at the same time. It is possible that the derange- 
ments of assimilation and general nutrition, which attend ulcer 
of the stomach, accelerate the development of the lung affection ; 
at least, we often notice that the latter is preceded for many 
years by the symptoms of very severe ulceration of the stomach. 

After what I have laid before you with reference to the 
origination of the ulcers in embolism and thrombosis of the 
smallest branches of the gastric arteries you will understand 
how it is that affections of the endocardium and of the internal 
tunic of the vessels occur pretty frequently in combination with 
ulcer of the stomach. With reference, finally, to the question, 
as to how far derangements of innervation, upon which Siebert 
has laid especial stress, have any influence in disturbing the 
circulation in the coats of the stomach, we cannot at present 
decide ; at any rate, however, considering the importance, daily 
more and more clearly demonstrated, of the nerves of the 
vessels and their affections with regard to the conditions of the 
circulation and nutrition of the organs, the existence of such an 
influence cannot be directly denied. 

All those injurious influences to which the stomach is daily 
exposed may, as a matter of course, act as occasional causes ; 
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and mention may be made particularly of such as excite or 
Tnaintain hypersemic and inflammatory conditions in the gastric 
mucous membrane. Among these are hard, indigestible articles 
of foody liquids either too hot or too cold, containing much 
alcohol, or otherwise stimulant. The frequency with Which 
ulcer of the stomach occurs among servants, and especially 
cooks, a fact upon which Bamberger lays stress, and which my 
own experience completely confirms, may, in part at least, be 
thus explained. I venture to think also, that a traumatic 
origination of the circumscribed haemorrhage is not of very 
xmfirequent occurrence. Blows upon the gastric region, compres** 
sion of the stomach, as occurs in persons leading sedentary lives, 
or in women from tight lacing of their dress, or in men from 
tight girdles, especially when digestion is going on, the pressure 
to which the stomach is exposed from the action of the abdo- 
minal muscles in vomiting, or in painful efforts at defeocation, — > 
all these mechanical influences, together with the delicate con- 
dition of the walls of the vessels, and especially when conjoined 
with the hyperaomia consequent on digestion or possible catarrhal 
excitement, are well calculated to produce rupture of the small 
vessels, and consequent hasmorrhagic infiltrations. 

A few words, in conclusion, with reference to the geographical 
distribution of ulcer of the stomach. This may justly be said 
to be very unequal ; the statistics of Chambers, Gairdner, and 
others, with regard to England, show that open ulcers or 
cicatrices occur in from 2 to 3*5 per cent, of all dead subjects ; 
in Prague, according to Jaksch, the proportion was about 5 per 
cent. ; in Berlin, according to the statistical compilation from 
Virchow's pathological institute, 4'2; in Jena, according to 
Starke, with regard to Gerhardt's clinic and polyclinic, 10 per 
cent. ; and in Denmark, according to Dahlerup, even 13 per 
cent, was reached. Dahlerup's statements rest, however, upon 
too slight a basis of statistics for them to be considered as 
possessing a general value; but, so far, I can confirm the 
frequent occurrence of ulcer of the stomach on the shores of the 
Baltic, for in my former sphere of labour at Greifswald I found 
the proportion to be very high. In Erlangen it is considerably 
less. Of 1,166 dead bodies examined in our pathological insti- 
tute from 1862 to 1869, it was only in 53 that ulcers, or their 
remains, were found. Here we have a proportion of 4*55 per 
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cent., which accords almost completely with the Berlin statistical 
estimates. 

The anatomical changes may be yery briefly described. The 
primary stages of the development have not as yet been 
sufficiently studied. After the nutritional disturbances have 
set in^ the scabbing and the softening of the hsemorrhagically 
infiltrated portions appear to go on with great rapidity. We 
then find a sharply-defined^ round spot of mucous membrane 
conyerted into a blackish, pulpy, or drier scab, and after this 
has separated, the submucous connectiye tissue, or the muscular 
coat, becomes exposed, or, if both of these are destroyed, the 
serous coyering only may remain. Cases of bums inyolying 
a large extent of the skin, afford us the most frequent oppor- 
tunities for observing this early stage; it may also be seen 
when a wound or an embolus is the cause of the ulcerative 
process. The incipient stage of loss of substance in two places, 
evidently produced by emboli, was found by Merkel in the 
wife of a prebendary, 94 years of age. The mucous covering 
in part remained, but changed into a mass of black shreds, 
still firmly adherent to the subjacent parts. In like manner 
here, recently, in a post-mortem examination of a woman 
67 years of age, we found in the stomach five ulcers, lying 
almost in a straight line, one after the other, and probably of 
thrombotic origin. Of these, three were left smooth and clean, 
while the other two were covered by felt-like, shrivelled remains 
of the mucous membrane. 

On the other hand, in the case of a man who, in consequence 
of a strangulated hernia, had vomited violently for several days, 
the matters ejected being at last streaked with blood, Kindfleisch 
found, in addition to several smaller haemorrhagic infarctions, two 
circular patches at the small curvature, one of which presented 
itself as a hsamorrhagic infarction of the gastric mucous mem- 
brane, while the other exhibited all the characters of the pure^ 
simple ulcer. 

This case of Rindfleisch's, as well as the rarity of reports of 
that kind, renders it probable that the necrosis and the separa- 
tion of the necrotic portions go on very rapidly under the 
influence of the gastric juice. The loss of substance, appearing 
after separation of the scab, is of longer duration, and therefore 
of more frequent occurrence in anatonucal reports. The 
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extenffion of the primary defeot laterally and deeply depends, 
apparently, in an especial manner, upon the extension of the 
drcnlatory derangements, that is, upon the size of the blood* 
▼essel which has become imperrious, or upon the extent of the 
hsemorrhagic infiltration ; but a renewal of the defect in the 
deep structures may always be determined by the presence of 
deeply burrowing and, particularly, perforating ulcers, funnel- 
shaped, with terrace-like intervals. 

The ulterior changes, the gradual extension of the loss of 
substance laterally and deeply, must, for the most part« be 
attributed to «the peptic operation of the gastric juice. This 
deleterious influence of the gastric juice, or of the corrosive 
products of the acid fermentation of the contents of the stomach, 
particularly of the acetic and butyric acids, is explained in part 
by the want of the protective epithelial covering, in part by the 
insufficient supply of the alkaline blood to the base of the 
ulcer. The neutralisation, by the alkalies of the blood, of the 
acid which has penetrated the tissues, has now, as was first 
insisted on by Yirchow, become insufiicient, in consequence of 
the disturbances to the circulation. Whether the ulcer rapidly 
or slowly spreads, whether it perforates or becomes spontaneously 
circumscribed, and goes on to granulation and cicatrisation, 
depends upon the condition of the blood-vessels in the base of the 
ulcer, and upon the nature of the contents of the stomach. 

It is evident that the blood-vessels must become involved as 
the corrosion of the tissues advances. But if, in spite of this, 
bleeding, from the stomach, especially to a marked amount, is 
of proportionately rare occurrence, that is, is found only in 
perhaps one-third or one-fourth of the cases, the reason for this 
may well be, on the one hand, that the arrosion of the smaller 
vessels is preceded by a thrombosis of their lumen, and, on the 
other, that the larger vessels, from their anatoikiical position, 
fall within the range of the destructive process only when the 
deepest parts are invaded. But even when the arrosion attacks 
a vessel which has not become the seat of a thrombosis, the 
formation of a thrombus may occur in spite of considerable loss 
of blood, and this prevents, at least for some little time to 
come, any danger of death by heemorrhage. This, however, can 
only be assumed with regard to the smaller vessels, particularly 
the veins. If the arrosion attacks somewhat important arteries, 
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tlie hsemorrhage must necessarily lead to a fatal result, and this 
is observed most frequently in arrosion of the gastro-duodenaleSy 
ooronariaB ventriouli, and gastro-epiploica dextra arteries, in 
accordance with the usual localisation of the ulcers in the small 
curvature and the pyloric portion. I myself have had the 
opportunity of observing an almost instantaneously fatal 
haemorrhage, produced by an arrosion of the splenic artery. 

Our experience teaches us that the slowly spreading ulcers, 
notwithstanding the often extensive destruction of the coats of 
the stomach, threaten life in a less degree than those running a 
more acute and, at the same time, latent course. These latter, 
particularly when situated on the anterior wall of the organ, 
often penetrate the coats of the stomach in their entire thick- 
ness. In those more slowly extending ulcers of the small 
curvature and its neighbourhood, a barrier is opposed to the 
progress of the destruction by the adhesion of the serous cover- 
ing to adjoining organs, especially to the pancreas and the left 
lobe of the liver. 

It is true that when the ulcers have completely healed, these 
close adhesions of the stomach to the pancreas and the left lobe 
of the liver, &c., not seldom cause permanent interference with 
the freedom of movement and peristaltic action of the stomach, 
and, combined with the contraction of the cicatrices in the wall 
of the organ, cause distortions and alterations of shape, which 
not only add to the diflSculties of the movements in digestion, 
but are probably also frequently the causes of those violent 
cardialgias which so often continue even after the ulcer has 
been completely healed. 

There is no doubt that, in spite of close adhesions, an 
improvement, or even a spontaneous cure, may occur in the 
course of years, provided that the base of the ulcer is formed by 
the wall of the stomach, and not by any neighbouring organ. 
The original adhesion is in time gradually drawn out by the 
peristaltic movements of the stomach, and is made to assume a 
rope-like form, and this, again, in consequence of the persistent 
strain to which it is subjected, becomes thinner and thinner, 
and at last snaps. The reports of cicatrices and thickened spots 
on the serous covering, without adhesions to neighbouring parts, 
and also the frequency of analogous processes in the pleura 
and pericardium after partial adhesive pleuritis and pericarditis, 
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may well support us in assanxing that the hindraaces to the 
moyemeats of the organ may be thus naturally remedied. 

Much more serious, however, are the consequences of cica- 
trisation of large circular ulcers at the orifices or the small 
curvature. In consequence of the progressive contraction of 
the cicatrices, we have strictures of the orifices, particularly at 
the pylorus, or hour-glass constrictions of the entire organ, and 
these interfere to a very great degree with the functions of the 
stomach. First and foremost in this respect is stricture of the 
pylorus fi'om a cicatrix with secondary gastrectasis, which is 
often the object of treatment many years after the ulcer has 
been completely healed. 

The diagnosis of ulcer of the stomach is in many cases 
unattended with difficulty ; the coincidence of the more impor- 
tant symptoms, especially the cardialgia, the derangements 
of the gastric digestion, vomiting, bleeding from the stomach 
— ^the fact of the difficulties continuing for years, the nutrition of 
the body being relatively good, and the disease appearing to 
pause from time to time — these, added to the fact that the 
patient is of young or middle age, render it possible for our 
diagnosis to be a certain one. Every experienced physician 
knows, however, that often, in the form of the disease with 
which he has to deal, one or several of these more important 
symptoms may be absent. Especially in patients in middle 
life it may be impossible to diagnose between ulcer of the 
stomach, cancer of the stomach, and chronic gastric catarrh, in 
cases where the malady has not been of long continuance, where 
there has been no bleeding, and but slight pain in the stomach, 
where the physical examination renders us no assistance, and 
where the nutrition generally has become afiected. Not 
less difficult is the diagnosis in young people sufiTering from 
chlorosis and anaemia, if the derangements of gastric digestion 
have not been of long continuance, if there is but little pain 
in the stomach, and slight sensitiveness of the epigastrium, 
and if accompanied by neuralgic troubles in other regions, and 
if there is an absence of such symptoms as bleeding from the 
stomach, increase of pain, and vomiting after eating. It 
frequently happens that as the disease progresses the true state 
of the case is made evident by the occurrence of bleeding from 
the stomach, or perforation. On the other hand, when the issue 
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is favourable the diagnosis remains doubtful, even up to the 
termination of the treatmenjfc, and perhaps only when a relapse 
occurs, with sharply defined symptoms, are we able to come to a 
conclusion as to the nature of the previous malady. 

These difficulties in the differential diagnosis of gastric ulcer, 
the frequently paradoxical nature of its symptoms, but par- 
tictdarly the difficulties in distinguishing ulcer from the nervous 
cardialgia of chlorotic girls, or young women suffering from 
uterine affections, and, on the other hand^ from chronic gastric 
catarrh, and from cancer of the stomach in advanced and middle 
life, make it appear desirable to be able, in doubtful cases, to 
make use of the success or non-success of therapeutical efforts 
as data on which to base a conclusion with regard to the 
nature of the affection. In fact, the experiment has been 
repeatedly made of establishing the diagnosis according to the 
effects of nocentia or non-nocentia, or juvantia. For this 
purpose very indigestible articles of food, or arsenical solution 
(according to Siebert's proposal), have been introduced into the 
stomach, and conclusions have been drawn as to the presence 
or absence of ulcer from the immediate occurrence of exacer- 
bation, or improvement, or absence of change in the local 
sjmiptoms. Experiments of this kind are, however, not only 
hazardous, but unreliable as regards results. On the other 
hand, according to my experience, the result of careful and 
continuous treatment by alkalies, in a way presently to be 
described, may, with due precaution, be taken advantage of in 
making a diagnosis from the effects of juvantia and non-juvantia, 
inasmuch as by far the greatest number of ulcers of the stomach, 
and also of chronic gastric catarrh, are cured, or permanently 
benefited, by this treatment; whereas, on the other hand, it 
only transiently, and for a few weeks, alleviates the symptoms of 
cancer of the stomach, and either is without effect on the 
nervous cardialgias, or directly aggravates them. 

I now turn to the most important portion of my task, viz. 
the treatment of ulcer of the stomach. 

Since Cruveilhier, all authors have agreed in laying especial 
stress on the importance of the regulation of the diet ; indeed, 
many have gone so far as to assert that dietetic treatment alone 
could be attended with curative results, and that the only effect 
to be expected from medicines was a palliative one, such as 
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relieving pain and neutralising acidity. At a later period, on 
the one hand, a certain amount of confidence lias been placed 
in the nitrate of bismuth and the nitrate of silver as effective 
remedial agents, while other astringents, as acetate of lead, 
alum, tannin, and chloride of iron, have found a few adherents. 
Besides these, during the last ten years, the curative effects of 
the Karlsbad springs have been much extolled ; and this not 
only by the Karlsbad physicians, but by truly unprejudiced 
authors, such as Jaksch, Oppolzer, and von Niemeyer. There 
is, lastly, a pretty general concordance of opinion, that we can 
scarcely dispense with narcotics to subdue the cardialgia, with 
cold to check bleeding from the stomach, or with carbonate of 
soda to restrain the enormous production of acid in the stomach. 
This is the present state of our knowledge with reference to the 
therapeutics of idcer of the stomach. 

In order that we may comprehend, as precisely as possible, 
the indications for the treatment of idcer of the stomach, the 
causal conditions must be regarded as the ultimate objects of 
inquiry. To what conditions does ulcer of the stomach owe its 
origin P What causes affect the spread of the ulcer, and the 
dangers therewith connected P And what, in conclusion, are 
the obstacles to a spontaneoiis cure P 

As regards the first question, I have already briefly alluded 
to what, in the present state of our knowledge, m\ist be regarded 
as predisposing and occasional causes. If we are able, at an early 
period, to remove these causes, we shall, as a consequence, often 
prevent the development of ulcer of the stomach. Careful and 
early treatment of chlorosis and anaemia, judicious regulations for 
the avoidance of those pemicioiis agencies which may cause hsBmor- 
rhagic infiltration of the gastric mucous membrane ; above all, 
careM regulation of the dietetic conditions, and the improve- 
ment of the general nutrition — these are, perhaps, the main 
points in a rational prophylaxis of ulcer of the stomach. These 
statements may at the first glance appear to be somewhat 
theoretical, but their great utility is proved in practice, par- 
ticularly in individuals who have already suffered once or 
several times from pronounced ulcer of the stomach, and who, 
therefore, may be certainly regarded as especially predisposed 
thereto. I shall return once more to this subject when I come 
to describe the after treatment. 



60 THE TREATMENT OF SIMPLE ULCER 

The answers to the second and third questions which I 
have just now put before jou, that is to say, what agencies may 
be considered as causes of the extension of the original defect, 
and what, as obstacles to its cure, are naturally of much greater 
practical importance ; for, in proportion to the number of cases, 
an opportunity is but seldom afforded us of adopting prophy- 
lactic measures. It much more frequently happens that the 
ulcer comes under treatment in an advanced stage, after it has 
existed for a long time, and has been neglected and badly treated. 
Let us endeavour to give an answer to these two questions. 

We have seen that the extension of the loss of substance 
due to the original haemorrhagic necrosis, may be principally, 
if not entirely, attributed to the corrosive influence of the 
gastric juice, and that this is the most essential obstacle to 
the formation of granulations in the floor of the ulcer, and, 
consequently, to the healing process. We are, therefore, 
necessarily led to the conclusion that the neutralisation of the 
acids of the stomach is the first and most important task in our 
therapeutical efforts. If, when the healthy stomach is poisoned 
by mineral acids, we introduce, as quickly as possible, substances 
to neutralise these, and to prevent the deeper spread of the 
corrosive effect, we can, in my opinion, have no scruple in 
making use of the same treatment, it may be of a less violent, 
but of a more consistent and protracted character, in the case 
of ulcers of the stomach. In whatever stage the ulcer may 
come under treatment, whether quite recent or of long standing, 
the urgency of the indication is in nowise affected ; for it will 
always be our first object to guard against the further extension 
of the digestive necrosis towards the serous covering, and to 
protect the young granulations from the dissolving influence 
of the gastric acids and the pepsine. 

A simple watery solution of carbonate of soda suffices for 
the thorough neutralisation of the acid of the gastric juice, 
provided that the alkali be continuously administered. The 
solution should be only slightly concentrated, and a large 
quantity of it should be taken when the stomach is nearly or 
quite free from food. With regard to this, Gerhardt has 
expressed some scruples, which from his stand-point are 
thoroughly justifiable. "The ulcer of the stomach," says 
Gerhardt, " would be placed under the most favourable con- 
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ditions for the healing process if the contents of the stomach 
were rendered neutral by the constant introduction of alkalies. 
This, however, is impracticable, for it would render impossible 
the assimilation of albuminous nutritive material, and thus 
most seriously interfere with the nutrition of the patient." 
However correct the conclusion may be, I cannot agree with 
Oerhardt. According to my observations, a permanent neutral 
condition of the contents of the stomach is certainly not neces- 
sary ; it is sufficient that this neutralisation should be made to 
occur once a day, but always upon the condition that at the 
same time, at least once a day, the contents of the stomach 
should be emptied into the intestine. This regular, daily, and 
complete removal of the acid chyme from the stomach is indis- 
pensably necessary. For the attainment of this object the 
carbonates of the alkalies, however, are not sufficient. For this 
purpose we require rather an alkali which excites strong 
peristaltic movements of the stomach, but which is not followed 
by unpleasant irritation of the gastric mucous membrane, and 
especially of the structures on the floor of the ulcer. Such 
properties are possessed in a marked manner by the sulphate of 
soda. Glauber's salt is, according to my experience, the alkali 
which must be regarded as the most important in the thera- 
peutical treatment of ulcer of the stomach, not only because it 
acts promptly and certainly in evacuating the contents of the 
stomach into the intestines, but because it at the same time 
positively checks or prevents the acid fermentation of those 
contents. In both respects the effect of common salt is similar 
to that of Glauber's salt, since it also has the property of 
restraining the fermentation and putrefaction, and, at the same 
time, a gently stimulating effect upon the muscular coat of the 
stomach and intestines. The latter effect is, however, much 
weaker than that produced by the Glauber's salt, and in the 
majority of individuals quite insufficient. 

These three substances, the Glauber's salt, carbonate of soda, 
and common salt, form, as is well known, the most important 
constituents of the Karlsbad waters. To these, in combination 
with the high temperature and the carbonic acid, is due the 
universally recognised marked efficacy of these springs in 
chronic affections of the stomach and bowels. The remaining 
fixed constituents — the carbonate of lime, the sulphate of 
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magnesia^ tho sulphate of potash, the carbonate of the pro- 
toxide of iron, and the silica — have no influence upon the 
sanatiye effect, and are, at all events, not requisite. Great 
importance, also, is not to be attributed to the free carbonic 
acid, for, according to my observation, it is not absolutely 
necessary for the remedial effect. 

The efficacy of the Karlsbad springs in chronic ulcer of the 
stomach has been recognised for more than twenty years. The 
recommendations of the most able of the Karlsbad physicians, 
as Seegen, Hlawaczek, and Fleckles, are confirmed by Jaksch, 
Oppolzer, von Niemeyer, and others. If for all that, in every-day 
practice, the usual custom prevails of attempting to cure ulcer 
of the stomach by astringents, such as the nitrate of silver or 
the nitrate of bismuth, these remedies being, in my opinion, far 
inferior to the alkalies, the reason for this is that the course of 
treatment at Karlsbad is restricted by an old custom to the sum- 
mer time, and that the high price of the water, when conveyed 
to a distance, makes it inaccessible to all but the well-to-do classes. 
I would in the most impressive manner counsel you not to 
follow too strictly the prevailing tradition of prescribing the 
water cure only in summer, and of exhibiting the alkalies only 
in the form of natural mineral waters. You can, with the same 
good results, prescribe the Karlsbad waters to be taken in winter, 
and even by patients permanently bed-ridden. You may also 
make use of the sulphates and carbonates of the alkalies in 
combination, as they occur in the so-called natural and artificial 
Karlsbad salts, or mixed in other proportions and dissolved in 
simple warm water. The effects will be foimd to be equal to, 
and in many cases, as I shall hereafter explain, even greater 
than those of the Karlsbad water. 

With reference to the treatment of ulcer of the stomach, 
the three above-named alkalies fulfil the three primary indica« 
tions already briefly pointed out, provided that the dietetic 
regimen, hereafter to be noticed, is also adopted. These alkalies 
neutralise the normal or abnormal acids of the stomach ; they 
prevent for the time the acid fermentation of the contents of the 
organ ; they provide, lastly, for a daily regular emptying into 
the intestine of all that the stomach contains. 

Each of these three points deserves an equal amount of con- 
sideration. When the idcer is commencing, the neutralisation 
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of the contents of the stomach is above all things necessary, in 
order to check the progress of the destruction. Afterwards, when 
the ulcers have become stationary, it rather becomes necessary to 
guard against the fermentation of the contents of the stomach, 
and ensure the timely emptying of the stomach as the most 
important preliminary condition for the formation of granula- 
tions in the floor of the ulcer. It is the permanently intensely 
acid condition of the contents of the stomach which I regard 
as especially detrimental ; this, however, is not a consequence 
of the ulcer of the stomach, but rather of its constant com- 
panion, the chronic gastric catarrh. Experience teaches us that 
as long as this catarrh is absent, the difficulties of the patient 
are inconsiderable, and are confined to attacks of cardialgia, or 
to a feeling of pressure and fulness after eating, or a sensitive- 
ness to tight pressure of parts of the clothes ; the troublesome 
pains occur only with gastric catarrh' and its consequences. 
The decrease of appetite, the dyspeptic troubles, the belching 
and vomiting, the pyrosis, the permanent sensitiveness and swell- 
ing in the region of the stomach, the constipation, and, lastly, 
the emaciation and the general anaemia — all these are in most 
cases only the consequences of chronic gastric catarrh. The 
gastric mucus produced in abnormal quantity acts as a ferment, 
and causes acid fermentation among the ingesta, and the greater 
the quantity of the carbo-hydrates, which are most relished in 
consequence of the aversion to meat and other protein compounds, 
the greater the disposition of these to fermentation (as in the 
case of beer, and other fermented liquors), and the longer the 
ingesta remain in the stomach, the more prone is the fermenta- 
tion to occur. 

The point last alluded to — the obstinacy with which the 
chyme remains in the stomach — deserves very particular 
attention. That this very often occurs can be easily 
proved. If we frequently examine the matters vomited, the 
more or less altered remains of victuals taken thirty-six or 
forty-eight hours previously may be demonstrated in the highly 
mucous, sour-smelling liquid. It follows from this that the food 
is not passed on into the intestine at the proper time ; indeed, 
the liquids are not so much as carried away or re-absorbed by 
the coats of the stoitiach ; on the contrary, they are retained in 
the stomach until, by vomiting, the organ is relieved of their 
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troublesome presence. In such cases it happens that, although 
the entire contents are not evacuated, but only a large portion 
of them, the quantity of the matters vomited is nevertheless, 
as a general rule, astonishingly great. 

In explaining this symptom great difficulties present them- 
Eelves. To begin with, it is highly probable that the delay in 
the emptying into the duodenum of the contents of the stomach, 
and the regular, copious vomitings, are caused by mechanical 
obstacles in the pylorus, such as temporary closure or stenosis 
of that orifice; and yet the post-mortem examination may 
reveal the fact that the pylorus was sufficiently permeable. In 
other cases the further course, the frequent changes of the 
symptoms, the temporary complete disappearance of all the indica- 
tions of stricture of the pylorus, and especially, in the last place, 
the recovery of the patient, are so many proofs that we can have 
had to deal only with a transient obstruction in the pyloric 
passage. We are therefore forced to assume that the consider- 
able catarrhal swelling of the mucous membrane of the pylorus, 
in connection with a spasmodic contraction of the pyloric sphincter, 
excited and maintained by the irritation of the floor of the ulcer, 
may be the cause of a mechanical obstruction. We must further 
assume, that when the ulcer and the chronic catarrh have con- 
tinued for some time, the energy of the muscular coat of the 
stomach becomes so diminished that the contractions are no 
longer sufficient to open the closely-shut sphincter. This 
assumption is supported, on the one hand, by the observation, 
that under such conditions a dilatation of the stomach becomes 
pretty rapidly developed, and on the other, by the demonstration 
of anatomical changes in the muscular coats — such as have been 
found lately by Merkel, in cases where the ulcer of the stomach 
has continued for a longer period without stricture of the 
pylorus, in the form of simple fatty degeneration, and in that of 
colloid and fatty degeneration by Kussmaul and Maier in cases 
of gastrectasis, as a consequence of stricture produced by cica- 
trices in the pylorus. It is supported, in the last place, by the 
closely analogous case of the urinary bladder, in which we may 
observe a permanent closure of the sphincter in inflammatory 
irritation of the neck of the bladder, and also when the energy 
of the detrusor muscle is diminished in advanced life. 

There is, in conclusion, one more circumstance to be noticed, 
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which explains the obstinacy of the acid fermentation, and 
consequently the permanence of a corrosive action of the contents 
of the stomach upon the floor of the ulcer. Eussmaul, by means 
of the stomach-pump, has recently demonstrated that as soon 
as a certain degree of paresis of the muscular tissue, and of 
dilatation of the organ has been attained, the acid fermenting 
contents of the stomach are never completely discharged, not- 
withstanding the frequent and copious vomitings. This remnant 
of the fermenting chyme remaining behind, induces the same 
change in all fermentable substances as soon as they are 
introduced. The fermentation process, once set up in the con- 
tents of the stomach, is thus continuaUy maintained by unsuitable 
food, the gastric catarrh becomes permanent, and the floor of 
the ulcer is constantly exposed to the corroding action of the 
caustic acid chyme. The majority of sufiPerers from ulcer of the 
stomach are often in this condition for a long period before 
seeking medical advice. Notwithstanding the intense pyrosis, 
in spite of the acute pain in the stomach, partly from ignorance, 
partly from want of self-control, they go on eating and drinking 
their usual improper food and luxuries. As a source of evil, 
the most prominent position may be emphatically assigned, in 
Bavaria, to the beer, the so-called national beverage. Evening 
after evening simdry pints of this readily fermenting liquid are 
introduced into the diseased stomach. Towards morning the 
patient is relieved by the vomiting up of an intensely sour, 
grayish mucous liquid, which sets the teeth on edge. The 
taking of food is followed by pain in the stomach and pyrosis. 
But in spite of all this, the old habits prevail when evening 
comes round, and thus the acid fermentation never comes to an 
end in the stomach. No wonder that in this way the chronic 
gastric catarrh assimies a dreadfully inveterate character. 

This description of the morbid processes renders intelligible 
the favourable effect of a judicious dietary ; it explains at the 
same time the marked curative action of the above-mentioned 
salts. The carbonate of soda, the chloride of sodium, and the 
Glauber's salts neutralise the acids, and check the fermentation. 
They therefore suppress the corrosive action upon the floor of 
the ulcer, and the reflex contractions of the pyloric muscular 
fibres, and by their strongly excitant action upon the peristaltic 
movements of the stomach, they cause the fermenting liquids to 
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be rapidly discharged into the bowel. It is evident that if the 
stomach is thoroughly emptied at least once a day, its contents 
are much sooner rendered temporarily alkaline, or neutral, 
and their tendency to fermentation restricted. The dilatation 
of the stomach — the consequence of those accumulations — 
becomes less as the course of treatment is persevered with, and 
the chronic gastric catarrh, which is kept up mainly by the 
retention of the ingesta, and their great acidity, gradually 
disappears. 

As I have previously mentioned, we have at our disposal, 
when using the soda salts for curative purposes, on the one 
hand the natural or artificially prepared Karlsbad waters, on 
the other the solution of the Karlsbad Sprudel salts, the artificial 
Karlsbad salts, or other saline combinations. As a general 
rule, the employment of the natural or artificial Karlsbad salts, 
in a moderately concentrated watery solution, is preferred by 
me to that of the Karlsbad water itself. My reasons for this 
preference are as follows : — Many patients suffering from ulcer 
find that the water disagrees with them, as the saying is, whether 
they drink the Muhlbrunnen, the Schlossbrunnen, or the Sprudel 
at Karlsbad itself, or take, at their own home, imported water, 
or water artificially prepared, and after it has been sufficiently 
warmed. They suffer, that is to say, from lowness of spirits, 
from palpitation of the heart and congestion of the head, from 
fulness in the region of the stomach, from belching, from 
oppressed breathing, and flatulence ; the appetite fails, the stools 
are scanty, and often for several days entirely absent. This 
condition of things not imfrequently continues during the whole 
course of the treatment. It is only removed by active purgation, 
that is, by a regular and thorough evacuation of the ingesta. 
The confined state of the bowels is the primary cause of those 
troubles, and the most important obstacle to the satisfactory 
progress of the case. This fact is well known to the Karlsbad 
* physicians. Seegen states emphatically, that even if we com- 
mcmly notice that the use of the Karlsbad waters gives a 
moderate impulse to the evacuation of the bowels, and causes 
the stools to become soft, yet that often an obstinate constipa- 
tion occurs, which cannot be subdued by taking large quantities 
of water, but that other measures are necessary. It is well 
known that, in order to aid the evacuation of the bowelsj 
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it is the usual practice at Karlsbad to add to the last cups of 
water taken, as much Sprudel salt as the circumstances of the 
ease may require. Frequently, however, this provision is 
neglected, or insufficiently attended to^ and for this the patients 
ihemselYes are, for the most part, to blame. Many either never 
seek the advice of a physician resident at the baths, or only do 
so at the commencement of the course, and when constipation 
occurs, guided either by their own ideas or the advice of their 
fisUow-patients, they endeavour to remove it by increasing 
the quantity of water swallowed, and they are generally unsuc- 
cessfuL Often, indeed, the physicians are prevented by great 
pressure of work from giving the necessary attention to each 
individual patient. Thus it happens that many patients return 
from Karlsbad tmsatisfied and uncured. As a matter of course, 
it usually happens that errors in diet and other injudicious 
dmngs play an important part in this respect. In all cases my 
advice is, that you should supply patients going to Karlsbad 
not only with definite directions to seek the advice of a local 
physician immediately on arrival, and regularly afterwards, 
but that you should also make them thoroughly alivo to the 
necessity of daily repeated evacuations of the bowels. 

The troubles which have been mentioned, and which occur 
with less frequency when Karlsbad water, either from the 
springs or artificially prepared, is used at home, than when the 
patient visits Karlsbad, may be avoided by a systematic use 
of the Sprudel salts dissolved in hot water, in a degree of con- 
centration corresponding to the requirements of each particular 
case. We have, then, certainly no Karlsbad water before us, 
but an impure solution of Glauber's salts, for the salt is composed, 
as I shall by-tmd-by more fully explain, almost entirely of sulphate 
of soda, with a Httle chloride of sodium and carbonate of soda^ 
The eccoprotic effect is, however, more under control, and 
experience places beyond doubt — and this is the main point of 
all — the singular efficacy of such warm solutions of artificial or 
natural Karlsbad salts. 

I have obtained the best curative results in those patients 
who have submitted themselves to a course of treatment extend-^ 
ing over four or five weeks in my clinical wards. The careful 
superintendence of the evacuation of the bowels, the rigid diet, 
the bodily rest, the abstinence from mental work and mental 
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emotions, and other injurious influences, can nowhere be so 
completely provided for as in a medical establishment. 

I make my patients take every morning, fasting, a solution 
of from eight to sixteen grammes, or two to four drachms (one 
to two teaspoonfuls heaped up) of the salt to a pound (one pint) 
of water, which has been poured on when boiling, and then the 
whole cooled down to about 44° E. A quarter of a pint is taken 
every ten minutes. Two to three motions are necessary; 
if the bowels are moved only once, or not at all, an enema 
should be used, and on the following morning the quantity of the 
salt should be increased by one-half, or doubled, the quantity of 
water remaining the same. Subsequently, as a general rule, less 
concentrated solutions are su£Scient, and then the patient may 
return to a teaspoonful of the salt to a pint of water. In cases 
where the gastric catarrh is very intense, and the pyrosis 
particularly obstinate, it will be foimd advantageous to adminis- 
ter, every evening during the first week, another bottle of an 
acidulous soda water (Giesshubel, BiUn, or Vichy). 

Yarious mistaken views prevail with regard to the composi- 
tion of the Karlsbad Sprudel salt and its artificial imitations. 
On the one hand, it is assumed by several that the real Sprudel 
salt contains the whole, or, at all events, the greatest part of the 
fixed constituents ; on the other hand, the preparations met with 
in commerce imder the name of artificial Karlsbad salts are 
regarded as being, as a matter of course, chemically identical 
with the real Sprudel salt. Both suppositions are incorrect. 
An analysis by von Gorup-Besanez shows that the artificial 
Karlsbad salt, prepared according to the usual formula in 
Hager's Manual, is almost entirely composed of Glauber's 
salt, and contains less than 1 per cent, of chloride of sodium 
and carbonate of soda, whereas the true Sprudel salt is also 
composed chiefly of sulphate of soda (87'14 per cent.), but con- 
tains in addition almost 13 per cent, of carbonate of soda, and 
only traces of chloride of sodiimi. 

We see, therefore, that the Sprudel salt for the most part 
consists of Glauber's salt, and that the artificial preparation is 
almost entirely so composed, that the quantity of carbonate of 
soda is noticeable only in the real salt, and that only a minute 
quantity of chloride of sodium is contained in both. It follows 
from this that a solution of two drachms to the pound yields a 
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much stronger water (that is^ richer in Glauber's salt, but con- 
taining less carbonate of soda and common salt) than that of 
the Karlsbad springs; and in the second place, that the true 
Spmdel salt is inferior to the artificial preparation as regards 
the purgative e£Eecty inasmuch as it contains less Glauber's salt, 
and that, consequently, it is necessary to give a somewhat 
larger dose of it, in order to obtain equal eccoprotic effects. If, 
as may be well supposed, the composition of the salts, especially 
of the artificial one, is not always exactly the same, we must 
the more regard it as proved that we have to do with an impure 
Glauber's salt, and that the therapeutical effects are almost 
entirely to be regarded as those of Glauber's salt, seconded by 
two powerful factors, viz. the large quantity and the high 
temperature of the water used for solution. The great majority 
of my experiments on stomach ailments of all kinds (about 300 
altogether) have been made with the artificial salt. This has 
one essential advantage over the real salt, which is of importance 
in the case of poor patients, and that is, that it is cheap. A 
pound of the real salt costs two thalers (nearly six shillings) 
and more, whereas a pound of the artificial salt may be bought 
for eight or ten silver groschen (ninepence to a shilling), or even 
for less at the druggist's. Inasmuch as a pound of the salt is 
sufficient for the patient for a four weeks' course, the therapeu- 
tical treatment may be carried on even in the case of the poorest. 
With regard to the taste, I will just remark that the solution of 
the real salt tastes better than that of the artificial one, and that 
this latter is less nauseous than the pure Glauber's salt. 

The next most important task of our treatment is the 
regulation of the diet. All authors are agreed that a careful 
selection of alimentary substances is indispensably necessary for 
curing ulcer of the stomach. There is, indeed, no doubt that in 
many cases a cure of the ulcer is effected by means of a dietetic 
regimen empirically tested and consistently carried out by the 
patient without the aid of any medicines. Experience has 
sufficiently pointed out to us the articles of food having a 
iSftvourable, and those having an iinfavourable, effect in morbid 
processes of the stomach. An explanation of these their effects 
18 not difficult, as regards the majority of the ingesta. The 
injurious influence of dense and coarse articles which, like the 
majority of vegetable substances-r for example, the legumes. 
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fruity the cabbage tribe, brown bread — contain a great amount 
of stiffs undigestible vegetable fibre, is explained partly by the 
mechanical irritation of the mucous membrane^ and partly by 
the length q^ ^^^ ^^^ these articles remain in the stomach. 
The mechanical irritation, which is induced by the long-continued 
circulation of these articles, affects not only the floor of the 
ulcer, but also the relatively healthy portion of the mucous 
membrane, whose glandular apparatus is excited to a more 
copious secretion of gastric juice and mucus. The evil conse- 
quences become more prominent the harder and more acrid the 
substances used, and the greater the development of the gastric 
catarrh. To these evils of a mechanical kind are added those of 
a chemical nature which may be introduced in the form of 
organic acids (vinegar)^ or formed in the stomach by the process 
of acid fermentation. The more intense the catarrh, the greater 
the consequent disposition of the ingesta to acid fermentation, 
the more prejudicial is the effect of tiiose carbo-hydrates which 
tend especially to the acid fermentation. Among these I include 
the fats, whose fermentation engenders butyric and other fatty 
acids, the saccharine matters, pastry, and beverages containing 
much sugar — ^beer, especially — which rapidly develope lactic and 
acetic acid in the stomach ; to these may be added fat meat^ fat 
puddings, and so forth. 

Experience teaches us that the protein compoimds, containing 
but little fat, are far less prejudicial. Boast veal or chicken, 
justly praised by Krukenberg, cold, and eaten without sauce, 
raw ham^ white bread, milk, light claret — ^all these are nutrient 
materials, Bome of which either offer great resistance to fermen- 
tation, or directly coimteract it ; others, such as milk, are too 
quickly transmitted from the stomach into the intestine to be 
subject to any considerable changes. 

The peculiar suitability of a continuous milk diet in cases of 
ulcer of the stomach and chronic gastric catarrh is placed beyond 
all doubt by the experience of thousands of cases. We must 
suppose that the milk, as has been recently and correctly insisted 
upon by G^rhardt, first of all as a weeldj alkaline liquid, by 
means of its alkalies takes up a portion of the hydrochloric acid 
of the gastric juice, and that the pepsine is claimed by its 
albumen. On the other hand, as it seems, the milk is too 
rai^dly transmitted firom the stomaoh into the intestine to 
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admit of the higher degrees of the acid fermentation. It is 
shown, at least, by the obseryations of Busch and Kiihne, that 
milk, introduced by itself, leaves the stomach with marvellous 
rapidity. In spite of this, however, the tendency to acid fer« 
mentation is in many patients so great that it is even necessaiy 
to add an alkali, such as the bicarbonate of soda, to the milk, 
in order to preserve it from too rapid fermentation. 

It unfortunately happens that in particular patients we find 
an imconquerable idiosyncrasy against milk ; in such cases an 
experiment with buttermilk, as recommended by Krukenberg, 
sometimes answers the purpose. In general, however, there 
are but very few patients who are unable to take the milk when 
iheir diet is in other respects strictly regulated, and alkalies 
are employed. I have often convinced myself that the so- 
called intolerance of the milk diet is dependent only upon the 
continuance of acid fermentation in the stomach, kept up by 
the too infrequent evacuation of the contents of the stomach 
into the intestine, and by the surreptitious introduction of 
readily fermentable articles of diet. Nothing, after all, is 
more detrimental to our therapeutical efforts in ulcer of the 
stomach, than the experiments in aU directions, in the matter of 
eating and drinking, which patients are so apt to make, either 
of their own accord^ or by the advice of others. The best plan 
is to write down for our patients a minute and strict bill of 
fare, beyond which they must not go, imder any circumstances 
whatever. This bill of fare should be as simple as possible. 
All finesse and refinements of gastronomy must be inexorably 
excluded. Elegance of cuisine, the pride of many physicians in 
good practice in large cities, must here be laid aside. 

The course of treatment is as follows : Every morning, at 
first from one-and-a-half to two teaspoonfuls, later on only one, 
heaped up, of Karlsbad salt are dissolved in a pint of boiling 
water, and allowed to cool down to 44*45'' R. ; of this the 
patient, fasting, is to take a half-glass, that is, the fourth part 
of a pint, every quarter of an hour, the first portion in bed, the 
second after dressing, the third and fourth in the open air, with 
moderate exercise. In winter the entire quantity can be taken 
in the room, and even in bed. The bowels should be opened 
once or twice while the drinking is going on, or after this is 
finished. Should the bowels be moved either more or less 
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frequently tlian tliis, the quantity of the salt should be diminished 
or increased on the subsequent days. Half or three-quarters of 
an hour after the water has been taken^ the patient should have 
a glass of milky or coffee with milk, with white bread. At half- 
past ten a second breakfast; cold roast veal or chicken, with 
white bread or raw ham, a glass of claret. At one o'clock, 
dinner, soup of meat or milk, roast yeal or chicken, without 
sauce, white bread, a tablespoonfiil of mashed potato prepared 
with milk, a glass of claret. At four o'clock, half a pint of milk, 
with white bread. At seven o'clock, milk soup, or a pint of 
milk, cold roast meat, with white bread. Between eight and 
nine o'clock, from half a bottle to a bottle of an acidulous soda 
water, if necessary. Bedtime to be nine o'clock. 

If the tendency to acid fermentation is only slight, or com- 
pletely disappears during the first week, a little butter or a 
lightly boiled egg may be allowed with the second breakfast 
and the evening meal. The puddings often allowed at Karlsbad, 
the dried and stewed fruit, both often taken in excess at Karls- 
bad, are a frequent cause of indigestion ; in addition to these, I 
strictly forbid strawberries, beer, and chocolate. The daily 
quantity of milk may be increased if it is taken willingly 
and well borne. I have no experience of the milk bread recom- 
mended by Budd, but a somewhat similar preparation, namely, 
milk soup prepared with fine wheat and rice-meal or pollard, as 
is much in favour in North Germany, has been found by me to 
be very suitable. 

As regards the regimen in other respects, all mental and 
bodily exertion is to be strictly forbidden, and all sources of 
mental excitement must be kept at a distance. The gastric 
region should be protected against sudden cooling by a layer of 
flannel or fur. The action of the skin is to be stimulated from 
time to time by tepid baths, the effect of which is more 
refreshing when they contain carbonic acid. 

Among medicines, the narcotics, especially morphia, are indis- 
pensable only at the commencement, to subdue the violent 
paroxysms of cramp in the stomach ; after eight days they are 
often imnecessary. I urgently advise that the morphia should 
be used sparingly, and only in small doses, perhaps one-twelfth 
of a grain, for this generally does its duty, and if repeated 
several times in the course of the day, is sufficicAt to subdue 
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almost entirely the pain in the stomach. As the best method 
of application^ I recommend the subcutaneous injection, or a 
solution of two grains of morphia in half an oimce of water of 
bitter aknonds, ten to fifteen drops to be taken twice or three 
times a day. 

If the alkalies are used in this regular manner, the diet 
rigidly controlled, and the morphia employed as symptoms may 
indicate, the troubles of digestion^ particularly the pyrosis, and 
commonly also the cardialgia, disappear for the most part in the 
course of the first or second week. The appetite improves, the 
skin and the mucous membranes acquire a rosy hue, the patient 
becomes lively and full of hope. Even when the ulcers have 
continued for a long time, the healing process goes on pretty 
rapidly, and a course of treatment extending over four weeks is 
almost always sufficient for the cure. Even after the termi- 
nation of the course it is necessary that the proper diet, with, 
perhaps, somewhat fewer restrictions, and the use of simple 
acidulous soda waters, should be continued for some weeks. 

When this method of treatment is strictly carried out, bleed- 
ings from the stomach occur but very rarely. This is well explained 
by the fact that the corroding influence of the contents of the 
stomach upon the floor of the ulcer is reduced or destroyed The 
intestines become filled, and the natural convexity of the previ 
ously flattened abdomen is restored, in consequence of the regular 
transmission of the contents of the stomach into the bowels. 
Notwithstanding the watery evacuations each morning, the 
assimilation of nutrient material goes on in a most gratifying 
manner. This is best shown by the rapid increase in the weight 
of the body, which I could prove to have occurred in my patients 
by having them weighed once a week. To mention only one 
example, in a case recently under treatment in our clinical 
wards, in which the ulcer of the stomach had existed for more 
than two years, and the man had become very much reduced, in 
consequence of oft-recurring haemorrhage and great difficulties 
of digestion, the patient's weight during the course of treatment 
increased by eight poimds in fourteen days. 

Relapses are not unfrequent, even imder this treatment. 
Sooner or later, after the ulcer has completely healed, a fact 
which we may justly infer from the disappearance of all the 
more important symptoms, we have the renewed occurrence, 
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often apparently attributable to errors of diet, of difficulties of 
digestion, pressure and fulness in the epigastrium, cardialgia 
and vomiting, and the disease again becomes rapidly developed 
to a considerable extent, unless the necessary alteration in the 
diet, etc., is promptly carried out. Never have I seen the 
methodical treatment by the alkalies produce such a brilliant 
effect as in cases where a relapse has again come imder treat- 
ment. If the patients are made aware of the importance of the 
earliest signs of a relapse, and follow out the advice given, to 
present themselves immediately and to recommence the course 
as before, we may count on a removal of all the troubles in 
two or three weeks. I think I may assume that with the 
recommencement of the treatment the process of corrosion stops, 
and that consequently the granulation process is enabled to set 
in. All patients, whose own experience has convinced them of 
the rapid effect of the alkalies upon ulcer of the stomach and 
its relapses, become zealous advocates of this method of treat- 
ment, and are for the future only too prone, of their own accord, 
to treat themselves and others in this fashion. Of a series of 
patients, who years previously had been under my treatment 
for confirmed ulcers of the stomach, and in whom the relapses 
had been overcome in good time, I know that all have subse- 
quently remained free from any serious contingencies. 

As regards the other medicines recommended for ulcer of 
the stomach, I have at all events some experience of the efficacy 
of the nitrate of bismuth and the nitrate of silver, which I 
employed extensively in my first years of practice. I have only 
rarely seen a permanent result from the nitrate of silver, 
whereas in many cases the bismuth has exerted a favourable 
influence, when not given in too small doses. Naturally the 
effect of the bismuth is more evident to the patients themselves, 
when, as is generally the case in practice, it is combined with 
small doses of morphia. With regard to this, however, my 
opinion entirely coincides with Gerhardt's, that the morphia, by 
removing the pain in the stomach, lulls, so to speak, the patients' 
self-control and care as to diet, and frequently makes them 
thoughtless in this respect. I cannot, therefore, recommend the 
regular use of morphia several times a day, but I advise it to 
be used only when the paroxysms of pain arc very violent 
and the vomiting obstinately continues. 
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However favourable the action of the subnitrate of bismuth 
in individual cases, it has, on the other hand, in many cases 
displayed no permanent, I might say no radical, effect ; indeed, 
in several cases it has quite disappointed my expectations. 

It is possible that this want of success depended in part 
upon insufficient attention to the rules regarding the diet. It 
is, however, an old experience that the patients follow out much 
more carefully the dietetic directions laid down for them when 
they are subjected to a methodical course, especially with 
mineral waters, than when medicines are prescribed in the 
ordinary fashion, "a tablespoonful every two hours," "a powder 
three times a day," and so on. 

If I, therefore, cannot dispute the efficacy of the above- 
mentioned remedies, which has been proved by many trust- 
worthy observers, my opinion, nevertheless, is, that as regards 
rapid, certain, and permanent effects, the preference miist be 
given to the methodical administration of the mixed alkalies. 

Among the less frequent incidents in the course of ulcer 
of the stomach claiming the assistance of the physician, 
luemorrhage from the stomach, and perforation of its coats, 
especially demand a brief discussion with reference to their 
treatment. 

Gold is the most simple, and at the same time the most 
certain, means of combating heemorrhage. The application of 
a light bladder of ice to the epigastrium, and the frequent 
swallowing of small fragments of ice, together with uninter- 
rupted rest in the recumbent posture, and continuous absolute 
abstinence from food and drinks, are measures sufficient to 
check the generally controllable hajmorrhage. Mental excite- 
ment, talking on the part of the patient, excessive heat of the 
room, anxiety and disturbing influences of all kinds, must be 
guarded against and forbidden. With regard to the astringents 
recommended in handbooks, such as alum, liq. ferri sesqui- 
chloridi, acetate of lead, and others, I should advise you not to 
make use of them — at least at the commencement. On the 
one hand, when the stomach is quite full of coagulated blood, 
these remedies can have no effect upon the central seat of the 
haomyorrhage ; and on the other, they usually increase the nausea 
and the vomiting, and are thus very apt to cause a return of 
the hssmorrhage, which had already ceased. Every act of 
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vomiting, every great distension or movement of the walls of 
the stomach, loosens the provisional thrombus in the narrowed 
lumen of the vessel. In haemorrhage firom blood-vessels of 
internal organs, which are not accessible to compression, we are, 
in a genersJ way, compelled to adopt indirect rather than direct 
means of checking the bleeding. Ice, as I have already said, 
answers the purpose, if continually used internally and ex- 
ternally ; internally, however, only in the form of small frag- 
ments, in order to prevent the stomach from becoming distended 
by larger quantities of water. As an indirect means of sub- 
duing hsamorrhage, I attach especial importance to the most 
perfect rest of the whole body, and of every sep€urate muscle. 
Every strong muscular action increases the lateral pressure 
against the thrombus, already in jeopardy, and fix)m this point 
of view we must regard as dangerous the mustard plaisters to 
the calves of the legs, a remedy in other respects so popular 
and harmless ; and likewise clysters as derivatives, inasmuch as 
the adoption of either of these necessitates movements on the 
part of the patient. Officious meddling on the part of the 
physician is quite out of place. 

On the second and third days after the haemorrhage, alum 
whey, made cold with ice, is a suitable beverage ; but it must 
only be given by mouthfuls at a time, in order to avoid filling 
the stomach, and the consequent danger of a recurrence of the 
haemorrhage. To open the bowels, just one tepid enema may 
be administered ; in no case are aperients, even of the mildest 
character, to be employed. I witnessed a relapse of the 
haemorrhage on the fifth day in a case where a spoonful of 
castor-oil had been given. 

The administration of nourishment may be re-commenced, 
with the greatest precautions, on the third or fourth day. The 
diet must at first be limited to milk and broth, with white 
bread, and perhaps a little iced champagne. 

Perforation of the coats of the stomach requires the admi- 
nistration of opium in very large doses, principally with the 
view of insuring euthanasia, but also to tranquillise those move- 
ments of the stomach and bowels which coimteraot that which 
is aimed at, but which is almost always hopeless of achievement, 
viz. the sacculation of the perforation, and of the contents of 
the stomach eztravasated into the sac of the peritoneum. As 
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regards the relief of the paln^ and restraining the moyements 
of the bowels^ opium acts best when administered subcutaneously 
or in the form of a suppository. The great tension of the 
abdominal walls, and the rapid setting in of peritonitis^ are best 
combated by the application of a large bladder of ice^ or if this 
should be too heavy, by an iced cataplasm. Among restorative 
remedies, I should recommend iced champagne as the best to be 
employed. 

I wish, in conclusion, to draw your attention to the treat- 
ment of a few consecutive troubles which are not unfrequently 
a source of anxiety after the ulcer has been successfully cured. 
There are, on the one hand, the mechanical restriction of the 
peristaltic movements due to the adhesion of the stomach to 
neighbouring organs, and the stricture of the orifices caused by 
the gradual contraction of the substance of the cicatrices at the 
pyloric or cardiac openings ; on the other hand, the atonic 
debility of digestion, the tendency to dyspepsia and pyrosis, 
and, finally, the habitual obstruction. 

Of the above mentioned consequences, the stricture of 
the orifices due to cicatrices is by far the most serious. 
Since, as we have already seen, the neighbourhood of the 
pylorus is the favourite seat of the ulcers, it follows that the 
secondary strictures due to cicatrices of that orifice are those 
which are most commonly observed. The nearer fhe ulcer to 
the pylorus, and the larger the ulcerated surface, the more 
probable is the development of a gradually increasing contrac- 
tion of the orifice. If the gastric catarrh still continues to 
some extent, or recurs, retention of the contents of the stomach, 
with acid fermentation, takes place ; and this is accompanied 
by attacks of vomiting from time to time, which gradually 
become more frequent, and recur regularly after meals. If the 
bowels are obstinately confined, the lower part of the abdomen 
falls in ; there are, lastly, physical signs of a dilatation of the 
stomach, and the existence of a cicatricial stricture of the pylorus 
can be scarcely a matter of doubt. 

Less characteristic are the signs of distortion or constriction 
of the middle portion of the stomach ; in this case also we have 
the troubles of digestion and assimilation, cardialgia, and attacks 
of vomiting. 

In consequence of the rare occurrence of ulcers in its neigh- 
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bourhood; the cardiac orifice is but seldom found aflFeoted with 
stricture caused by the cicatrices of simple ulcers. A very in- 
structive case of the kind came before us in a post-mortem 
examination a short time ago^ the patient haying been for 
several years under observation and treatment in our clinical 
wards. The diagnosis could not be doubtful, for in a man 33 
years of age the stricture of the cardiac orifice had existed for 
several years, preceded by the symptoms of ulcer of the stomach, 
and the mechanical dilatation of the stricture by means of 
sounds had been attended with very satisfactory results as 
regards the taking of nourishment and the general nutrition of 
the body. Death ensued from perforation of the stomach, due 
to profuse indulgence in new fermenting beer and new brown 
bread. The patient lived ten hours after the perforation had 
occurred. I regarded it as certain that a new ulcer had been 
the starting-point of the perforation; and the post-mortem 
examination convinced us that there were only old radiate 
cicatrices at the curvature, and cicatricial rings, causing stric- 
ture at the cardiac and pyloric orifices, and that a softening 
and a tearing of the fundus, as though it had been slit, was 
the cause of the perforation. The greater part of the acid 
contents of the stomach was found in the abdominal cavity, 
not, however, in the form of a circumscribed effiision in the 
neighbourhood of the ftmdus, with softening of the surrounding 
parts, as is wont to occur in post-mortem softening of the organ, 
but diflftised throughout the whole abdominal cavity, covering 
all the coils of the intestines, even those situated in the sac of 
a hernia, with a imiform thin layer ; a state of things which 
must have resulted from the movements of the intestines during 
life. The peritonetmi was pretty uniformly and considerably 
injected. Moreover, the characteristic symptoms of perforation 
were made out with certainty shortly after it occurred, that is, 
eight hours before the death of the patient. 

We had therefore here to deal with a softiening and rupture 
of the fundus of the stomach originated during life, and due to 
the copious introduction of fermenting liquid and dense sub- 
stances, and to the great development of acetic and carbonic acids, 
it being impossible to empty, either upwards or downwards, the 
enormously distended and tense stomach, in consequence of the 
strictures existing at the orifices. 
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The circumstances were, as you see, particularly favourable 
for the occurrence of softening and rupture of the fundus of the 
stomach during life. So complicated a condition may very 
seldom occur; but the case proves (what has been always 
doubted, notwithstanding the observations of Bokitansky, Hoff- 
mann, and others) that gastromalacia may occur during life, 
and may cause death by rupture of the softened coat of the 
stomach. 

The treatment of cicatricial strictures of the cardiac orifice 
can, as a matter of course, only consist in mechanically dilating 
the rings of the stricture by the daily introduction of oDSopha- 
goal sounds, whose thickness must be gradually increased. In 
this manner, with the necessary amount of perseverance on 
both sides, as good effects can be obtained as in cicatricial 
stricture of the cssophagus following caustics or bums. In the 
patient just alluded to, as likewise in a second case which, un- 
fortunately, was subsequently withdrawn from our observation, 
the result of daily treatment with sounds, beginning with very 
thin ones, and gradually increasing the size, was so far success* 
All that the stricture was dilated to such a degree that meat^ 
bread, and potatoes could once more pass through it. As a 
consequence, the state of the patient was soon changed from 
that of intense inanition to one which was entirely satisfactory. 
Exacerbations occurred from time to time, and the patient 
lived in our wards, employed in light work, as an assistant- 
attendant, for two years ; and that he succumbed so early may 
be attributed to the fact that the soimd was not used during 
the last year, and that for the few days before his death, 
he had taken scarcely anything but easily fermentable sub- 
stances. We could certainly have saved the patient's life had 
we, on the critical day, been in possession of Kussmaul and 
Weiss's excellent stomach-pump, which would have enabled us 
to disburden the enormously distended stomach by pumping 
out the acrid and sour ingesta, and the gases. 

The strictures of the pylorus caused by cicatrices are, un- 
fortunately, inaccessible to such a method of treatment* We 
must here be content with prescribing a suitable diet, and 
opposing any existent catarrh of the stomach by the adminis- 
tration of alkaline waters, and any possible gastrectasis by the 
use of the stomach-pump. As regards the diet, there must be 
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the same restrictions which I have recommended in the case 
of open ulcer of the stomach. Cold white meat, raw ham, 
milk, milk soup, meat broth, extract of meat, white bread, and 
claret, form the best dietary, for there is here the same indica- 
tion to supply the easily digestible protein compounds which 
have no tendency to acid fennentation. 

In order to prevent the accimiulation and acid fermenta- 
tion of the contents of the stomach, and the consecutive 
dilatation of the organ, it is necessary that it should be 
completely emptied every day, and that anything that may 
possibly remain behind should be neutralised. This is effected 
by a course of the Karlsbad salts extending over some weeks, 
or by the use of the stomach-pimip, which may be used every 
day in the early morning. Kussmaul's favourable cases prove 
that the stricture of the pylorus may go on up to complete 
closure if the stomach becomes dilated and the muscular coat 
paretic, in consequence of the accimiulation of the fermenting 
chyme; they show, on the other hand, that the permeability 
of the orifice may be improved by the repeated use of the 
stomach-pump, and by subsequently washing out the organ 
with soda water. 

By the use of the stomach-pimip Kussmaul obtained very 
favourable results simply by removing those consecutive con- 
ditions, and in spite of the persistence of the cicatricial stricture. 
Bartels obtained a like favourable result by prescribing a " dry 
diet," that is, meat and white bread, with very small quantities 
of fluid, which only very partially fill the stomach and resist 
the acid fermentation. (I can, moreover, confirm the favourable 
effect of dry food upon the permeability of the pylorus, and in 
checking vomiting and cardialgia, in four cases of carcinomatous 
stricture of the pylorus.) I obtained, lastly, the same good 
results from systematic treatment with sulphate of soda and the 
use of a diet which resisted fennentation. 

We see, therefore, that the same results may be obtained 
in different ways. The similarity of value, therapeutically, of 
such different methods of treatment is easily intelligible, if we 
fix with precision the therapeutical indications from a point of 
view common to all of them, and administer only such alimen- 
tary materials as are easy of digestion, small in bulk, and 
resist fermentation, permitting, at the same time, no retention 
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of the ingesta, the consequences of which are fermentation, 
catarrh of the mucous membrane, gastrectasisand muscular atony, 
but causing the stomach to be every day regidarly emptied in 
an upward or downward direction. The stricture, unless very 
considerable, does not imply the existence of serious danger, but 
of the above mentioned group of troubles. The consideration 
that it is possible often to guard against some of these and to 
remove others, makes the treatment of cicatricial stricture of 
the pylorus appear less hopeless than may at first sight have 
been the case. In particular, strictures whose extent is but 
slight, offer a very grateful field for the efforts of the physician. 
I can trace with interest, for a long series of years, many cases of 
narrowing of the pylorus, in which the troublesome symptoms 
occur only periodically. For months the patients are free from 
uneasiness, their stomach digestion goes on quite normally, 
until, in consequence of a perhaps only insignificant transgres- 
sion in the matter of diet, a severe gastric catarrh sets in, and 
this is accompanied by serious indisposition. These exacerba- 
tions are characterised by great pyrosis ; rarely, in the place of 
this, we have more profuse vomiting of acid fluids, frequent 
belching up of inodorous gases, and distressing pains in the 
stomach, with griping and tension, these being generally due 
to great dilatation of the stomach, and the action of its corro- 
sively acid contents, and, lastly, to constipation. This entire 
series of symptoms points to a closure of the pylorus, which 
may be due, in part, to excessive tumefaction of the mucous 
membrane, and, in part, to a I'eflex spasm of the pyloric 
sphincter, and occasioned, as far as they are concerned, by the 
accimiulation of the ingesta and distension of the stomach. 
The principal complaint refers to the heartburn, the pyrosis. 
'* All that I eat or drink turns to vinegar." These and such- 
like complaints are often heard. This distressing condition 
becomes permanent under the influence of unsuitable diet, 
whereas it rapidly yields to a rational treatment. In addition 
to a methodical course of the above mentioned alkalies, the 
best effects may be produced by an absolute abstinence from 
food, lasting for one or two days, after which the patient may 
take cold roast meat or raw ham, with some dry roll and claret. 
The pyrosis, the cardialgia, the vomiting, and the other symp- 
toms disappear rapidly, as if by magic, with the occurrence of 
copious watery stools. a 



82 THE TREATMENT OF SIMPLE ULCER 

If, however, the pylorus is not permeable, in spite of the 
sulphate of soda, the best plan is at once to have recourse to 
the stomach-pump, and, with all needful precautions, to empty 
the stomach, and to wash it out with Vichy, Bilin, Giess- 
hiibel, or artificial soda water. If, after one or two such 
emptyings, the effect of the salts is re-established, the pump 
may be laid aside. 

A certain disposition to troubles of stomach digestion, 
moreover, remains after the cicatrisation of ulcers which were 
not situated in the neighbourhood of the pylorus. This sen- 
sitiveness of the stomach to slight noxious influences may 
depend upon its limited mobility, due to adhesion of the cica- 
trised part to neighbouring organs, or to atony of the muscular 
tissue or glandular apparatus. We must always make it our 
business to remove this tendency to cardialgia, dyspepsia, and 
catarrh. I found a methodical course of the slightly ferruginous 
sulphate of soda water of Franzensbad and Elster to be very 
efficacious in such cases (I have no experience of the Kniebis 
baths) ; in many cases, on the other hand, the bitter waters, 
with a little iron (in addition to rhubarb as an eccoprotic), 
have a better effect ; more obstinate forms always require a 
yisit to Karlsbad, and there are many cases which we cannot 
avoid sending year after year to Karlsbad or Franzensbad. 
The plan to be followed out depends, as a matter of course, very 
much upon the individuality of the case, upon the external 
conditions of the patients, and so on. I may here offer a remark 
based on my own experience, that, with these conditions of 
debility of digestion and anaemia, iron, and the pure iron waters, 
are but seldom useful, and are generally badly borne. At any 
rate, when it is desired to make trial of iron, we must proceed 
Tery cautiously, and be particularly careful that the bowels are 
kept open. 

The habitual constipation, which generally lasts for months, 
or even years after the ulcer has healed, must be combated very 
persistently, or else the appetite of the patient, and his bodily 
and mental vigour, will be liable to frequent and troublesome 
variations. For this purpose, the best remedy is rhubarb ; but 
the preparation must be taken regularly every evening at bed- 
time. Three or four grains of the simple extract of rhubarb, 
or of the compound extract, when the constipation is more 
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severe^ is a sufficient dose, to wMoh, if tlie medicine causes 
much pain, or tlie case is one of great atony, we may add with 
advantage from one-sixth to one-third of a grain of extract of 
belladonna, or alcoholic extract of nux Yomioa. As a general 
rule, these eccoprotics become unnecessary a few months after 
the complete healing of the ulcer, as likewise after that of the 
peritonitis, inasmuch as the obstacles to movement, as I have 
previously intimated, gradually become less, or may entirely 
disappear, and the glands of the stomach and its muscular coat 
may again acquire their normal energy. 

A certain vulnerability of the mucous membrane of the 
stomach remains, however, in most patients, and compels them 
to take scrupulous, iminterrupted precautions with regard to 
diet ; the stomach is to them always a locus minoris resistenticB 
— a great trouble to those deficient in the self-control which is 
necessary, and to whom the pleasures of the table are matters 
of great importance. 



ON THE 

ARTIFICIAL EMPTYING OF BLOOD-VESSELS 

IN OPERATIONS. 

BY 

PROFESSOR F. ESMARCH. 

Gentlemen, — You all witnessed yesterday a difficult and 
tedious operation, in whioh the patient lost a very large 
quantity of blood, in spite of all the care that was taken to 
prevent it. 

The operation was one for the extirpation of a vascular, 
medullary - sarcomatous tumour, the size of a child's head, 
which occupied the whole of the upper part of the neck on the 
right side. It was found that the tumour had involved not 
only a part of the parotid gland, but also the neighbouring 
muscles, the sterno-cleido-mastoideu8,the mylo-hyoideus, and the 
posterior belly of the digastricus, to such an extent that I 
found myself compelled to remove considerable portions of all 
these parts, so that, when the operation was completed, the 
internal jugular vein and carotid artery lay bare in the wound 
to a considerable length. 

What, more than all, rendered the operation difficult, was 
the profuse hasmorrhage. You will remember that, with almost 
every incision, although I took care to make them as slight as 
possible, one or more arteries spirted, or veins poured out their 
dark blood over the field of the operation. You saw how I 
sought to check the hsemorrhage as much as possible by taking 
up the bleeding vessels, after each incision, with bull-dog 
forceps, and left these hanging in the wound while I went on 
with the operation. More than once there were hanging in the 
woimd all the twenty-four pairs of forceps which I always have 
at hand in great operations, and I was compelled first to tie the 
vessels already divided before I could cut deeper. When the 
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operation was at last finished, I had applied altogether more 
than fifty ligatures, of which, however, fifteen were applied 
on the tumour itself, so that only thirty-five remained in the 
wound. 

I cannot make any guess as to the exact quantity of blood 
lost, since it was constantly removed with sponges; but we 
could judge that the patient had very little blood left in her 
body by the wax-like paleness of the skin, the small, weak 
pulse, and the laboured Tespiration. 

Most of you will, no doubt, have said to yourselves that you 
would not desire to commence your career as operators with 
such an extirpation. And, in fact, it is just the " demoniac " 
blood, as Diefienbach called it, which not imfrequently deters 
the young practitioner from performing important operations, 
especially when he cannot command sufficient and reliable 
assistance. And yet he only becomes a good operator who has 
learnt calmly to enter into the struggle with haDmorrhage. I 
need not explain to you here how important the question of 
haemorrhage is in almost every operation. In many cases tho 
limit we put to our operative undertakings is determined by the 
extent of the haemorrhage to be expected. We do not venture 
to undertake many operations against which no other contra- 
indication exists, because the operation would last so long that 
we can foresee that the patient would bleed to death before it 
was completed, or because we consider him already too weak to 
survive the xmavoidable loss of blood. 

I shall perform an operation to-day in which the loss of 
blood would be still greater than in that of yesterday, if I did 
not adopt a procedure before conmiencing it which enables us 
to prevent the haemorrhage entirely. In the patient about to 
be placed upon the operating table, there is almost total necrosis 
of both tibiae, resulting from an acute osteo-myelitis, which 
followed a severe cold more than twenty years ago. You see 
that on the anterior surface of both legs numerous fistular 
openings exist, which discharge a large quantity of pus, and 
through which the probe comes everywhere upon roughened, 
moveable bone. On handling the legs, you feel that the bones 
are enormously thickened, and from the long standing of the 
disease it may safely be assumed that the thickened bones, tho 
case which contains the dead portion of bone (sequestrimi), 
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must also be of considerable hardness. The position of the 
fistulas, which you see extending on both legs almost from the 
upper to the lower epiphyses, justifies us in concluding that 
large portions of both diaphyses are dead, and the different 
depths at which sounds introduced into the fistulous openings 
come upon dead bone, indicate that the death of the bone at 
the different points occurred at different depths. If I leave a 
soimd in each of these fistulous openings, and make a varying 
pressure with the upper sound upon the sequestrum, you see 
how all the other soimds are set in motion, and may fairly 
conclude there&om that the entire sequestrum is moveable, and 
forms one continuous whole. To remove this, it is necessary to 
open the thickened bony case which contains it in its whole 
extent ; and to ensure the complete healing of the large woimd, 
I think it best to convert the bony cavity into a broad trough, 
by taking away the whole anterior wall, so that no adjacent 
cavities may remain to retard the healing process. 

Those amongst you who have already seen similar operations 
will remember what profuse haomorrhage accompanied them, 
and how greatly the performance of them was rendered difficult 
and protracted by the loss of blood. Our patient is still 
tolerably well nourished, and not exactly to be called ansBmic ; 
but I do not believe that I should have ventured formerly to 
undertake both operM^ions at one sitting, because I should have 
feared that the loss of blood would have placed the life of the 
patient in great danger.. With the aid of the process which I 
am about to show you, I do not hesitate to undertake both the 
operations simultaneously, and to spare the patient thereby a 
second operation, and a second long confinement to bed. My 
assistant. Dr. Petersen, will operate upon the right leg at the 
same time and in the same manner as I do on the left. While 
the patient is being put imder the influence of chloroform, the 
leg is first wrapped in waterproof varnished silk-paper, to 
prevent the bandages from being soiled by the discharge from 
the fistulous openings ; both legs are then firmly bandaged from 
the points of the toes to above the knee with these elastic 
bandages, whicfh are made of woven indiarubber, the uniform 
compression from which drives the blood out of the vessels of 
the limb. Immediately above the knee, where the bandage 
ends, we now apply this indiarubber tubing, well drawn out, 
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four or five times round the thigh^ and connect one end with 
the other by means of a hook and bra^s chain attached to them 
respectively. The indiarubber tubing so thoroughly compresses 
all the soft parts, including the arteries, that not a drop of blood 
can enter the part so treated. This has the special advantage 
over the tourniquet, that we can apply it at any part of the 
limb, and need not be concerned about the position of the main 
artery. Even in the most muscular and stoutest individuals we 
are able thoroughly to control the supply of blood by this 
simple process. 

We now remove the bandages first applied, together with 
the varnished silk-paper, and you see that both legs below the 
tubing resemble completely those of a corpse, and with their 
pale colour contrast almost uncomfortably with the rosy colour 
of the rest of the surface of the body. You will observe, also, 
that we operate precisely as in the dead subject. 

We both now divide the soft parts along the whole anterior 
surface of the tibia down to the bone ; a few drops of blood 
ooze from the bone and are wiped away with a sponge. From 
that time no more blood is seen. The periosteum, divided in 
the long direction, is now pushed back so far on both sides that 
the whole anterior surface of the thickened, uneven bone, with 
its numerous fistulous openings, is freely exposed. 

We now take large chisels with wooden handles, such as are 
used by cabinet-makers, apply the edge to the uppermost 
fistulous opening, and, by the aid of a wooden hammer, remove 
the whole anterior surface of the bone in large chips. 

The bone is very hard, as I expected. The work is not 
easy, and requires some practice, which you can best acquire in 
a joiner's shop. I must beg of you all to take care of your 
eyes, because the sharp and pointed splinters fly about with 
great force in all directions. We might remove this bony wall 
in another manner, with pannel saws, or Heine's osteotome; 
but this is so much more laborious and tedious that I greatly 
prefer the chisel. 

The large sequestrum now comes gradually more and more 
into sight. You can easily distinguish it, by its whitish colour, 
from the reddish, living bone. The difierence of colour is, no 
doubt, much greater if you operate without cutting off the 
supply of blood to the parts ; the blood then streams out of all 



88 ARTIFICIAL EMPTYING OF ULOOD -VESSELS. 

the pores which you see on each newly-formed surface, as if 
from a sponge, sometimes in strong jets, and so completely fills 
the cavity of the wound at each blow of the chisel, that you 
recognise nothing more, and cannot use the chisel again until 
your assistant has thoroughly mopped out the cavity with 
sponges. But now I require no assistant ; my assistant, Dr. 
Petersen, chisels out his cavity, like myself, in the sweat of his 
brow. And now the hardest work is done. Both sequestra 
are exposed to their whole extent ; we seize them with powerful 
forceps and draw them out with some exertion, because they 
send a few irregular processes into lateral cavities. 

You see that the large, trough-shaped cavities in the bones 
in which the sequestra lay are partly lined with pale-red granu- 
lations. We remove these with a sponge, which we press firmly 
upon and rub over the imeven, bony surface, and with small, 
sharp scoops, with which we penetrate into the inlets and lateral 
cavities. "We remove the granulations because they are, in my 
opinion, of no value for the reproduction of bone ; they had 
been injured somewhat during the operation, so that they must 
have perished afterwards. You will be able to see, later on, 
that the whole surface of the bone very rapidly forms new 
luxuriant granulations, which soon become converted into bone- 
tissue and replace the great loss of substance. 

The operation is now finished. We wash out the raw 
cavities with dilute carbolic acid, to destroy any decomposed 
organisms which may have got in, then put in some pieces of 
gauze steeped in a solution of chloride of iron, so as to cover the 
walls therewith, and now fill up both large cavities firmly with 
German tinder to above the level of the external skin. By 
bandaging with a strip of gauze dipped into carbolieed oil, each 
of these pads is pressed well in ; over this comes a layer of var- 
nished silk-paper, air-tight round the whole leg, which is to be 
kept in its place with a common bandage. 

We now, first, slowly remove the compressing indiarubber 
tubing. You see how the pale skin of the foot becomes red, first 
in spots, then uniformly everywhere, and soon even presents a 
darker red colour than the other parts of the body. Observe 
the dressing of the wound under the transparent paper ; you 
nowhere see blood oozing through the gauze bandage. The 
patient has, therefore, not lost more than a teaspoonful of blood. 
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And now, observe the still quietly sleeping patient ; lie has, even 
now, the same red cheeks as before the operation, his piilse is 
full and strong, and the recovery in his case will, no doubt, be 
much quicker and more certain than if we had removed the bone 
in the usual manner.^ 

If we now compare the operation of to-day with that of yes- 
terday, it will at once be evident to you how great are the 
advantages of this mode of proceeding, as well for the patient as 
for the operator. You have seen that we could both perform 
without assistance an operation difficult in itself, and will be 
convinced that this method wilkbe very useful in ordinary 
practice, in which skilled assistance is often wanting. 

You can adopt this method in almost all operations on the 
extremities with more or less complete success. In extirpations 
of tumours, tying of arteries, scraping off of scrofulous ulcers 
and carious bones, and in resections of smaller bones and joints, 
you can proceed in exactly the same manner as I have just 
shown you — i.e. you need not relax the compressing tubing 
until the dressing of the wound is completely finished. 

I will now call your attention to another great advantage of 
this method. It consists therein that, in doubtful cases, where 
it is a question which is healthy, which diseased tissue, how far 
our active interference must extend, whether we must ampu- 
tate or endeavour to proceed conservatively, resect, scrape off, 
etc., we are enabled by this method to examine the diseased 
parts much more minutely than would otherwise be possible. 
In many cases in which I was obliged to propose to the patients 
an amputation of the leg above the ankle, on accoimt of disease 
in the ankle-joint, I have promised them, before administering 
chloroform, first to examine the diseased parts very minutely, 
and to save the foot if I thought it possible to do so. After 
driving out the blood as above, I have treated the foot exactly 
as on the dissecting-room table ; have laid free and examined 
minutely the diseased bones and joints, and only performed the 

• The bandages were left on nntil the fourth day ; when they were 
taken oflf, the enormous cavities already showed everywhere the first com- 
mencement of granulations ; these were dressed at first with oil, and after 
some days, with an ointment of sulphate of zinc, and the healing process 
went on so rapidly, without any unfavourable accidents, that the patient was 
dischazged, at his own request, as early as the 2l8t day. 
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amputation wlien I had convinoed myself that it was impossible 
to preserve the part^ without the patient's having lost a drop of 
blood until I had tied all the arteries visible to the naked eye. 
Then only have I removed the tubing and tied the smaller 
arteries from which blood came. 

I must observe generally, that amputations and larger resec- 
tions of the joints cannot be carried out so completely without 
loss of blood, as in the operation you have just witnessed, because 
we must ensure ourselves against after-hsDmorrhage before we 
dress the wound. If you amputate, you must relax the tubing 
as soon as you have taken up all the arteries which you can 
recognise as such with the naked eye. The blood now rushes at 
first with great force into the vessels and flows for a moment, as 
if out of a sponge, over the whole surface of the woimd. Very 
soon, however, you distinguish single spirting arteries, and 
when you have taken up these you are pretty safe from after* 
bicmorrhage, because, from the dilatation of vessels caused by 
the removal of the tubing, even the smallest arteries show them- 
selves at once, and no branch of any size can easily be over- 
looked. 

In no case is the loss of blood great, and the results of am- 
putation here have been extremely favourable since I employed 
the method described above. 

As in the extremities, so you can entirely cut off the supply 
of blood to the male genital organs by means of indiarubber 
tubing. If you wish to remove a testicle or to amputate the 
penis, you apply a thin indiarubber tubing from behind round 
the root of the scrotum and penis, cross the ends in front on the 
mons veneris, and tie them on the loins. In this way I have 
often performed castration, as well as amputation of the penis, 
without losing more than the modicum of blood which is to be 
found in those organs before the commencement of the opera- 
tion. If you would avoid even this, you must first apply narrow 
elastic bandages carefully to the parts, which would be very 
desirable in the case of large timiours of the scrotum. For 
slighter operations upon the prepuce or glans, it suffices to place 
once round the root of the penis a piece of very thin india- 
rubber tubing, such as is used for draining wounds and 
abscesses. 

If we now cast a glance upon the historical development of 
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oar method^ you will be aware that the endeavours to check, as 
far as possible, the loss of blood in operations are as old as sur- 
gery itself. They have made their mark in various ways upon 
the dijQferent periods of that art. If« in old days^ limbs were 
amputated with red-hot knives, or the stumps dipped into 
melted pitch after the operation, this was done to become master 
of the haemorrhage, because they did not know how to check it 
otherwise. Only when Ambrose Farey came upon the idea of 
stopping the haemorrhage by taking up the vessels, did opera- 
tive surgery assume a less discouraging character ; that surgeon 
also gave instructions for limiting the loss of blood by strapping 
the limb above the point of amputation, and thus suggested the 
idea of the numerous methods of compressing the arteries, and 
of the invention of innumerable apparatuses for avoiding the 
loss of blood in amputations. That all these methods and all 
apparatuses are deficient, is proved most plainly by the circum- 
stance that no method has attained exclusive precedence, and 
that new tourniquets are constantly being invented and recom- 
mended, of which not one has, in recent times, been employed 
by the majority of surgeons. I, at least, have not, while a 
student, seen a single amputation performed with the aid of the 
tourniquet. My teachers preferred having the main artery of the 
limb compressed with the fingers, which was considered as 
certain as the tourniquet, and, moreover, furnished the students 
and assistants with a desirable opportunity of practising them- 
selves in the control of the haemorrhage. It had gone quite out 
of fashion to use a tourniquet, although the patient often lost 
much more blood therefrom, especially if the operation lasted 
rather long. 

For some time surgeons, therefore, sought to acquire a repu* 
tation for performing amputations as quickly as possible. C. I. 
M. Langenbeck, of Gottingen, was regarded as one of the most 
rapid operators of his time. He knew how to take ofi* a leg or 
an arm with incredible rapidity by his oval method. When I 
was a student in Gottingen, an anecdote was related of him 
which affords a striking proof of this. A celebrated old surgeon 
once came to Gottingen to witness one of his rapid operations, 
and Langenbeck had promised to exarticulate an upper arm by his 
method. When the operation was about to be commenced, the old 
surgeon first turned round for the purpose of taking a pinch of 
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snuffy but when he turned back again, the operation, to his great 
regret, was already completed. This surprise might have been 
equally well effected by his celebrated nephew, Bernard von Lan- 
genbeck, who,as General Staff-Surgeon of our Schleswig-Holstein 
army in 1848, astonished the foreign army surgeons by the in- 
credible rapidity with which he performed his amputations. 

This haste in the performance of operations resulted also 
partly from the wish to give the patient as little pain as pos- 
sible, and since this object is now attained much more thoroughly 
by means of anaesthetics, the same importance is no longer 
attached to rapidity as formerly. 

One of the most important tasks of the surgeon has always 
appeared to me to be the dealing as economically as possible 
with the *' precious fluid'* of the patients committed to his 
charge ; and I began, as early as 1855, to swathe firmly with 
woven linen bandages, before an amputation, the limb about to 
be taken off, so as to press out, as far as possible, the blood cir- 
culating in it. The inducement to do this arose from an ampu- 
tation of the thigh, which I had imdertaken on account of a very 
large osteo-sarcoma. On proceeding, after the amputation, to 
examine more minutely the parts removed, I was shocked at the 
large quantity of blood which had subsequently nm out of their 
vessels, and said to myself that such blood must, for the future, 
be saved. I recalled to mind, at the same time, an operation in 
which I had some years before assisted my predecessor, Stro- 
meyer. It was the tying of the brachial artery for an aneurism, 
in which Stromeyer, to check the reflux of blood from the capil- 
lary vessels, first bandaged the fore-arm firmly as far as the 
aneurism before he applied a tourniquet above it. We had talked 
much on that occasion of the interesting circumstance that the 
blood which had been driven back out of the capillary vessels 
into the arteries, presented the dark colour of venous blood, and 
were astonished at the ease with which the tying of the brachial 
artery was accomplished after all the blood remaining in the 
arm had flowed from the incision.* No further conclusions for 
other operations were drawn at that time either by Stromeyer 
or myself from this observation, but I afterwards adopted this 
idea for amputations and exarticulations, and have since then 
always employed that method when I wished to spare the 
• See Stromeyers " Military Surgery," 2nd Edition, p. 164. 
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patient as much loss of blood as possible. I have shown that 

method to many surgeons^ both in my hospital practice and in 

the many wars in which I was actively employed as consulting 

surgeon ; and while attached to the Berlin barrack hospital, in 

the years 1870 and 1871, 1 always desired the surgeons to whom 

I was called upon to give counsel, to bandage the respective limb 

carefully before every amputation. In this manner, and with the 

aid of a compressor aortee, I have succeeded in performing even 

exarticulation of the hip-joint with very slight loss of blood; 

but the process always remained incomplete, partly because I 

carried the bandages as far as the diseased part only, or, at most, 

to the point of amputation, and especially because I had the main 

artery compressed by the fingers only. In cases where the 

patient was very ansDmic, and where the chief object was to lose 

as little blood as possible, I sought the welfare of the patient in 

performing the operation as rapidly as I could. Thus, for 

instance, I have frequently made the one-sided circular incision, 

which, of all the modes of amputation, may be completed most 

rapidly, in such a manner that I divided the whole of the soft 

parts with a single stroke of the knife down to the bone, then 

quickly sawed through the bone on a level with the incision, 

and took up the vessels. As soon as the heemorrhage was 

checked, I leisurely pushed back the periosteum from the bone, 

so far as was necessary for sawing ofi* a fresh piece of bone, 

several inches in length. Thus have I also, in a case of exarti- 

culation of the thigh, endeavoured to reduce the loss of blood to 

a minimum by first taking up the vessels of the thigh en bloc, 

after forming the anterior flap, then dividing the remaining 

muscles by a circular incision, and rapidly sawing through the 

bone on a level with the divided muscles. All the vessels were 

now taken up singly, and then only was the upper end of the 

bone dissected out and exartioulated. In one such case, I even 

injected the blood poured out during the operation, after it had 

been defibrinated, immediately back into the femoral vein. 

But in desperate cases all these measures leave us in the 
lurch, the loss of blood becomes greater than the weakened 
organism can bear, and thus the complete seclusion of the circu- 
lating blood from the parts to be operated upon continued to be 
greatly to be desired. For the extirpation of naevi occupying 
the whole thickness of the cheek, a method was already recom- 
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mended by Dieffenbach, by wbich the access of blood can be 
completely prevented, until the application of the sutures at 
least. He made use of forceps whose arms terminated in oval 
rings, within which the tumour to be removed was firmly com- 
pressed. The compressor forceps, described by Desmarres and 
Snellen, for the extirpation of tumours upon the eyelids, and 
which are also very useful for operations on the lips, act in a 
similar manner. I use myself, in cases of extirpation of nsevi, 
etc., rings of horn or tin, which are pressed by the fingers of 
an assistant firmly round the tumour, and generally entirely 
prevent the access of blood, especially when they meet with a 
firm basis, such as the bones of the skull. To discover a similar 
method for greater operations has long appeared to me a thing 
much to be desired. 

With the so manifold and successful employment of india- 
rubber in surgery, it lay near at hand to use its elasticity for 
our present purpose, and it proved efficient beyond all expecta- 
tion. As soon as it was ascertained that we could very easily 
completely interrupt the circulation with an ordinary indiarubber 
tubing the present method developed itself very quickly. 

Tubing, such as is used for counter-extension in the weight- 
treatment of inflamed joints, served at first as a tourniquet, and 
one of those indiarubber bandages with which we are enabled so 
rapidly to disperse dropsical effusions into the knee-joint, was 
used for bandaging the extremity. With every trial I made of 
the new method its advantages became more apparent. One 
improvement was tried after the other. One of your fellow- 
students undertook to study the physical and physiological cir- 
cumstances experimentally ;* and the more I became convinced 
of the great advantages of the method, the more desirous I 'was 
to extend it to as many operations as possible. The field is, 
unfortunately, a very narrow one. We can prevent the access 
of blood completely in the extremities only, and external organs 
of generation in the male. 

But the tubing may perhaps be f oimd useful in operations on 
the trunk, neck, and head, by shutting off the blood of all, or 
some of the extremities from the general circulation, by strap- 
ping, and thus forming reserve stores from which we could 

* Dr. Iversen : " Artificial Ischoemia in Operations." Inaugural Disserta- 
tion. Kiel, 1873. 
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admit the blood successively again into the general circulation 
if the patient was in danger of bleeding to death. This is^ 
however, an idea only, the practicability of which careful experi- 
ments on men and animals can alone determine. 

I cherish the hope, however, that this method may yet be 
available in many directions, but must, in conclusion, ask one 
question which is of the greatest importance with regard to its 
introduction, namely, whether dangers may not arise to the 
health of the patient from the employment of it. In any case, 
we must not ignore the possibility that the firm strapping of a 
limb for any considerable length of time may be followed by 
dangerous derangements of the circulation and innervation, such 
as thromboses, inflammations, paralyses, etc. 

After the thousandfold experiences, however, which the 
surgeons of all times and of all countries have had in the em- 
ployment of the tourniquet and of compression with the fingers, 
it was not exactly probable that an interruption of the circula- 
tion, even if complete, could be followed by such evil conse- 
quences, unless continued for a great length of time. And if 
the carefully performed experiments of Cohnheim have shown 
that in warm-blooded animals, the total interruption of the 
circulation of the blood is not in general followed by any per- 
manent disturbance, if it does not continue more than six or 
eight hours, I may now, after having performed during the last 
year more than eighty operations on parts artificially emptied of 
their blood, assure you that I also have never seen such dis- 
turbances ensue which could be pointed out as consequences of 
the method in question. I have performed operations which 
lasted more than an hour, and have not found that, during the 
recovery, any disturbances of the circulation showed themselves ; 
on the other hand, it is seen that the woimds made during the 
operation ran a strikingly favourable course since I have adopted 
this method, and accidental, traumatic affections occur only 
exceptionally.* There is one precaution which I would urge 

* From the beginning of this year to the 15th of August this method 
was adopted in eighty-seven operations out of 329. 

Of these eighty-seven cases, twenty-one were amputations and exarticu- 
lations, amongst which were six amputations of the thigh, eight of the leg, 
one exarticulation of the upper arm, eight resections, thirteen operations for 
removal of dead bone, five extirpations of tumours ; the rest, slighter opera- 
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you strongly to take wlien adopting this method. If you are 
operating upon parts infiltrated with ichorous matter, you must 
refrain from emptying them completely of their blood. If you 
bandaged such soft parts tightly, you would be in danger of 
driving the infectious matters into the meshes of the cellular 
tissue and extremities of the lymphatic vessels^ and might pos- 
sibly do much harm thereby. 

In such cases I do not put on the bandage at all, but content 
myself, before applying the tubing, with emptying the limb as 
completely as possible of blood, by causing it to be raised high 
in the air for a few moments. 

tions, such as the scraping out of carious bones, or scrofulous and lupoid 
ulcers, opening of extensive abscesses and burrowings under the skin, cir- 
cumcisions, etc. 

Of these eighty-seven patients, only four have died. Most of the ampu- 
tation stumps healed by the first intention, and almost without any 
traumatic fever. 



ON 

LUPUS AND ITS TREATMENT. 

BY 

PROF. RICHARD VOLKMANN. 

Gentlemen, — I show you to-day four patients suffering 
from lupus, recently admitted, and you may conclude therefrom, 
what is already sufficiently well known to those amongst you 
who have been longest here, that this painful affection is by no 
means rare with us. The rural population, especially, furnish 
us with a considerable contingent, while in the town lupus 
certainly occurs much less frequently. Two of the patients are 
children ; the third is a girl who has just reached the age of 
puberty. This is the age at which, according to my experience, 
this disease by far most frequently occurs, and in more thair 
half the number of cases, between the ages of 9 and 15. The 
fourth case is that of a woman, aged 59, a period of life at which 
lupus has generally either ceased spontaneously, or been cured 
by treatment, and but rarely comes imder our notice. The 
disease in this latter case commenced when the patient was 
10 years old, so that we have before us an affection of nearly 
fifty years' standing. The ravages it has committed are in pro- 
portion to its long continuance. 

The patient to whom I beg first to direct your attention is 
this girl of 12 years of age, with hypertrophic lupus on the 
back of the hand and foot on the left side. You see how the 
back of the hand, as far as the first phalanges, has been con- 
verted into a bluish-red, knobby, in some places almost warty 
mass, which rises a quarter of an inch above the healthy skin. 
This surface is covered partly with thick crusts, partly with 
open ulcers, and a very similar condition of things is to be seen 
on the foot. Not the least doubt can exist concerning the 
nature of the lesion if you examine closely the edges of the 
diseased portions of the skin, for it is evident that the new 

H 
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formation arises everywhiere from the confluence of small 
brownish-red nodules on a level with the skin, which is so 
characteristic of lupus. 

It so happens that I have known this patient from her 
earliest childhood, although I have entirely lost sight of her 
for the last few years. I treated her for a very serious affection 
of the ulna, also on the left side, when she was only two years 
old. A piece of bone of the size of a cherry, consisting of the 
much thickened, spongy portion, covered with crumbling, 
cheesy matter, became slowly detached from the posterior 
surface of the superior epiphysis of that bone. But although 
the process went on in the immediate neighbourhood of the 
elbow-joint, and even a portion of the olecranon was also lost, 
the cavity of the joint remained free, and nothing is now to be 
seen beyond a considerable defect in the bone, and deep cicatrix. 
Later on, the child suffered much from swellings and chronic 
suppuration of the sub-maxillary and cervical glands, of which 
there now remains a broad strip, consisting partly of cicatrices, 
partly of sinuous ulcers, which extends round the chin from one 
ear to the other. 

With these antecedents, we must, in the language of the day, 
regard the child as scrofulous ; and this gives me the oppor- 
tunity of explaining to you my views concerning the relations 
of lupus to scrofula, as well as to other constitutional diseases. 

As regards the former, Virchow has quite recently denied 
entirely the connection of lupus with it ; while the first French 
dermatologist, Bazin, has distinctly pointed out the affection 
with which we are now occupied as malignant acrofulide. 

In my opinion, both these views are too one-sided and dis- 
proved by experience. I have frequently been imable in 
practice to confirm Virchow's assertion that affections of the 
lymphatic glands in a distiuct form "are always wanting." 
Thus we have at this moment in the clinical wards two cases of 
ulcerative lupus of the nose of moderate extent, in which 
hypertrophy and suppuration of the lymphatic glands, partly 
of the lower jaw, partly of the parotid, exist. One of these 
you see in this boy of nine years old. In the case of a third 
patient, in whom, after curing the lupus, we undertook the 
rhinoplastic operation by dissecting off and transferring the 
skin of the root of the nose and glabella, and who is in attend- 
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ance here at the present time, I was obliged to extirpate a large 
complexus of hyperplastic or cheesy lymphatic glands from the 
angle of the jaw. 

Cases of chronic conjunctivitis, also, with obstinate photo- 
phobia, or multiple ulcers in various parts of the body, with 
undermining of the skin, not unfrequently come under my 
observation in persons suffering from lupus; and a small 
number of my patients have died, later on, of tubercular disease. 
According to my experience, patients in whom the disease has 
attacked the upper extremities are the most disposed to tuber- 
culosis, and chronic suppurations of the skin or bones in these 
parts seem to stand in close relation with tuberculosis. The 
difference between the upper and lower extremities in this 
respect is a very considerable one, if we compare equally large 
numbers of cases in both localities. On the other hand, after 
equivalent affections of the lower extremities, parenchymatous 
nephritis is of much more frequent occurrence. The trunk 
occupies an intermediate position, and inclines with equal 
frequency to each of these forms of secondary affection. 

This by the way only. Still much less is it justifiable to 
set down lupus, without further examination, as " scrofulous.'' 
It is always an exception when the characteristic affection of 
the glands appears ; an exception when suppurations or chronic 
inflammations of other parts of the body are superadded ; a 
still greater exception, lastly, when patients die of tubercular 
disease. In ordinary cases, nothing of all this is to be observed. 
In spite of a duration of the morbid process for years, the 
lymphatic glands remain uninvolved, and no further infection 
of the body occurs, as so often happens from the local nests 
in cases of well-marked scrofulosis. A comparatively large 
number of lupus patients are, and continue to be, rather well- 
nourished, thick-set individuals, enjoying excellent health, in 
whom nothing whatever like dyscrasia, or any special diathesis, 
is recognisable. 

Virchow, in his excellent description of the lupoid process, 
in his great work on tumours, has made one short observation 
which I cannot leave unnoticed here. He points out that 
certain forms of tumor albus of the joints present an extreme 
resemblance to lupus, and that a special examination is required 
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to detormiuo whether wo should not be justified in calling them 
directly Lupus articularis. 

You will, perhaps, think that this author, of whom we have 
just heaixl that he utterly repudiates the idea of a scrofulous 
lupus, is here in contradiction with himself^ inasmuch as the 
near i^elations between tumor albus and scrofulosis are gene- 
rally admitted. This is, however, by no means the case, and I 
must confess that I find his remark very appropriate. But it 
is especially a variety of the so-called fungous inflammations of 
the joints — running its course with very little or no suppuration, 
and yet of a highly destructive character, and in which, with 
absence of fever and imdisturbed general health, the epiphyses 
are reduced by hard granulations to small, irregular, pitted 
stumps, and cicatricial contractions of these granular masses, 
and, as I have shown, even great contractions about the bone 
very soon set in — which presents a striking resemblance to 
lupus. But this so-called caries sicca of the joints occurs, just 
like lupus, mostly in otherwise healthy, well-nourished persons. 
Only very exceptionally does it coincide vrith. the scrofulous 
diatliesis. 

On the other hand, I quite agree with Virchow in repudiat- 
ing altogether the connection of lupus with syphilis, whether 
nciiuirod or congenital. As regards the former, most authors 
art> t\ow ftgiToil : but as regards the latter, I can assure you that, 
in cases in which its existence must necessarily be admitted, I 
nrvor imw, in the face at least, forms of ulcerative inflammation 
of the i»kiu which did not difier altogether from lupus. On the 
other hand, 1 have never been able to detect in a case of lupus 
nynchrtuious phenomena of hereditary syphilis. 

Moreover, the diagnosis of lupus is in general a vorv clear 
one; the whole form and external development of tho iliseasc 
thoroughly typical. In the face, where lupus ixnyai f rcijuentlT 
connnits its ravages, you will scarcely meet with u Bingle case 
which leaves any doubt as to the nature of tlio disease. At 
most there are cases of malignant eczema, especially in front of 
tho ear, in the neighbourhood of the parotid, which, running 
their course with strong burrowing granulations in the skin, and 
consequent cicatricial contraction of the parts, furnish transi- 
tions to lupus. They may be designated Eczema luposum. On 
the extremities cases are, no doubt, sometimes observed in which 
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we hcBltate, not only whether to class them with lupus or 
syphilis^ but with scrofulosis or even lepra. These also are, 
however, rare. 

A similar state of things is present in lupus of the mucous 
membranes. We here meet with immistakeable cases of primary 
disease of the conjimctiva^ the mucous membrane of the nose, 
the gums and throat, perhaps even of the larynx. But fre- 
quently as lupus passes from the outer skin and transitional 
points of the orifices to the mucous membranes, it very rarely 
commences primarily in them. Scrofulous ulcerations (nose, 
gums, and throat), difl^lsed, warty excrescences resembling can- 
croid (larynx), which occasionally, in individual cases, assimie a 
certain resemblance to lupus, are much more frequent in those 
situations. 

Beyond these localities, lupus is scarcely found anywhere 
else but in the vulva. I have seen this only once here, so that I 
cannot speak from personal experience, but Huguier has described 
nine cases in that locality, and given very characteristic sketches 
of them. 

In the person of the third patient, Gentlemen, I present to 
your notice a rather rare case. 

You see a very robust woman, 59 years of age, whose 
face, from the forehead to the chin, and from one car to the 
other, is partly disfigured by lupoid cicatrices, and partly 
covered with bluish-red nodes and superficial ulcers. The skin 
of the face is drawn tightly over the bones, thickened and 
shining ; the left eyelid is ectropic, the nose destroyed. Large 
curves of fresh lupoid eruption surroimd the diseased portions 
of the face, towards the temples and ears, as well as towards the 
skin of the neck. The process is most active at the edges of 
the large diseased surface. This is, therefore, the form of lupus 
which is named serpiginous. 

The disease commenced in this case when the patient was 
between 9 arid 10 years old, and has gradually attained its 
present extent. It has sometimes remained quite stationary for 
months, or even years, after which new, violent outbreaks again 
occurred. Quite contrary to the general rule, and in spite of 
the patient's age, the disease has progressed most rapidly during 
the last fifteen years. 

But all this does not include my reason for presenting this 
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patient to you. "Within the last year her condition, as she 
herself has observed, has entered upon an entirely new phase, 
on account of which, after the disease has existed for fifty years, 
she has determined to attend at the hospital. In the middle of 
the left cheek a node has formed half the size of a hen's egg, 
which is covered with closely adherent, thick crusts. Where 
these have become detached, a warty new formation, fissured 
in various directions, is observable, which bleeds readily, and 
from which, on pressure, thick, maggot-shaped plugs arc ex- 
pelled. When placed imder the microscope, these are seen to 
consist of a pulpy mass of epidermis-cells in a state of fatty 
degeneration, in which may bo seen a number of coherent, bung- 
shaped, or bulbous formations made up of horny, laminated 
epidermis-cells. At the same time this large node is harder 
than is ever met with in lupus. There can be no doubt that a 
cancroid, an epidermoid cancer, has here been developed cc.t of 
the lupus. A similar condition of things obtains at the tip of 
the nose. Upon it there is a thick disc the size of a shilling, 
which presents an entirely similar fissured surface, and whose 
edges are already beginning to turn back, in the characteristic, 
ruffled manner, towards the remains of the root of the nose. 

Tliis also is a cancroid. Two cancroids developed synchron- 
ously from old cicatrices or ulcers of lupus ! 

This later transition from lupus to cancroid has already 
several times been observed by others, but is yet, on the whole, 
as already remarked, a very rare phenomenon. I may, there- 
fore, regard it as an accident that the present is the third case 
which I have already seen. Both my other observations were 
also in elderly women. In both these cases the carcinoma 
developed itself in the upper lip and formed a large, flat cake, 
which spread to the root of the nose. Both were operated upon. 
The one patient was cured permanently ; the other died from a 
return of the disease with cancroid infiltration of the glands of 
the lower jaw. 

You will easily understand that this combination of lupus 
and cancroid has a more than mere clinical interest, it has also 
a certain histiogenetic interest. For, since a number of the 
earliest observers had already asserted that lupus arises from an 
exuberant growth of the cells of the rete Malpighii, so might 
we, at least, who uphold the theory of the epithelial origin of 
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• 

carcinoma^ perhaps regard the gradual transition from the first- 
named affection to the second as a new and powerful argument 
for the equally epithelial nature of the lupoid new-g;rowth. 
But, in like manner as we see cancer of the skin develope 
itself in old lupoid cicatrices^ or even lupoid ulcers, so do we 
also see it arising from a long-standing ordinary ulcer on the 
foot, in an old bone fistula, in the cicatrix of a bum constantly 
reopening itself, or even in a seton wound. And the process is 
always a very similar one, as well in the two cases of lupus 
formerly observed by me as in the patient now before us. The 
disease attains a more warty middle stage, in which we do not 
well know what turn things will take ; in which we are at one 
time in doubt whether it is not perhaps merely a simply irri- 
tative condition resembling elephantiasis ; at another, whether 
it is not the hypertrophic form of lupus which is developing 
itself, until by degrees the state of things becomes clearer, and 
the softened epidermoid masses protrude on pressure between the 
warty growths, the infiltration in the vicinity becomes more 
massive and knotty, and the, destruction extends deeper and 
deeper. 

Moreover, the clinical course of lupus speaks entirely 
against such a near relationship to cancroid. The history of 
each individual case is made up of a long succession of alternating 
exacerbations and abatements, of new attacks and new re- 
coveries. At single points the process remains stationary, and 
permanent cicatrisation occurs ; while at others new outbreaks 
follow, and after these have lasted ten, fifteen, or even twenty 
years, a spontaneous cure takes place, even in the worst cases, 
with great regularity. We never see in the individual growths 
a continuous increase from a single nest; there are always 
multiple eruptions which, it is true, often run into each other, 
of which many simultaneously run a different course. 

These are evidently the characters of a specific, chronic 
inflammatory process, such as we must necessarily acknowledge 
lupus to be, and it is not difficult to convince ourselves that 
this process commences essentially in the connective elements 
of the cutis, and not in the rete Malpighii, or glands of the 
skin. With very abundant new formation of vessels, which 
may give the diseased part a complete teleangiectatic character, 
the cutis at first becomes converted into separate, entirely cir- 
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cumscribed nests; then more diffusely into a layer of small 
cells, which, as Virchow was the first to show, does not differ 
essentially from common granular tissue. The cells have the 
form and size of the white elements of the blood, and often 
form immediately imder the mucous layer, from which they 
are, however, always at first separated by a transparent covering 
of connective tissue, such sharply defined, large, round or oval 
masses, that we are at once reminded of miliary tubercles, or, 
at least, of the bodies resembling them which Koster has 
recently described in the fungous granidations of the synovial 
membrane in tumor albus. It is quite possible, therefore, that 
further resemblances between lupus and fungous inflammations 
of the joints may here become apparent. : 

Near these circimiscribed nests, however, we always find 
places in which the exuberant lupoid growth proceeds diffusely 
and forms a network in the course of the vessels, with meshes 
which grow constantly smaller, and at last disappear. We 
have here forms which do not differ essentially from those 
which wo find, for instance, when we examine the brownish- 
red, swollen, and shining skin of the lower leg in persons who 
have suffered from obstinate so-called varicose ulcers of the 
foot. 

Lupus is thus to be classified with the new growths con- 
sisting of granidar tissue. Characteristic of it is the so copious 
aggregation of the small exuberant cells, that the elements of 
the cutis, and, not imfrequently, of the still deeper-seated layers 
of cellular tissue, are completely displaced and destroyed by 
them. The infiltration very soon leads to a complete substitution, 
and, if the exuberant cells disappear, the result is a permanent 
loss of substance, which sometimes shows itself as a special 
defect, sometimes as a contraction of the parts previously 
diseased, and sometimes, lastly, as a scar. 

You will be inclined to assume that these changes which, 
in combination, produce the serious disfigurations which lupus 
is wont to leave behind it, during the healing process, on the 
site of its earlier activity, are connected only with the ulcerating, 
or, as the older writers termed it, corroding form. This is, 
however, by no means the case. They occur also when the 
formation of ulcers has never been reached. The infiltrated, 
thickened parts go back after recovery, not only to their 
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former volume, but below it. After simple exfoliating lupus, 
the tip of the nose becomes pointed, as if pulled off, the promi- 
nence of the alsB nasi disappears, ectropia, or distortions of the 
angles of the mouth occur, the skin appears to be interwoven 
with irregular, cicatricial lines, or even acquires an irregularly 
pitted surface. These are, therefore, processes which may 
remind you, more or less, of cirrhosis of the liver, or similar 
conditions of other internal organs. They occur, further, in a 
similar manner, almost exclusively in syphilis, which, while the 
layers of the skin remain quite unchanged, and no suppuration 
occurs, is capable of committing the most extensive ravages. 
You will never observe anything similar in scrofulosis. The 
cicatricial loss of substance occurring after lupus is, in so far, 
not entirely without importance for the diagnosis. 

The fourth case which you have an opportunity of examining 
to-day appears, at first sight, to be so very different from the 
three first, that you will not be surprised to hear that it has 
only very recently been decided to classify this with the other 
forms of lupus. The patient, a young and very robust country 
girl, was operated upon here about a year ago for an encysted 
tumour of the upper jaw. She was at that time otherwise 
perfectly healthy. Within half a year, however, there have 
formed on both her cheeks and on her nose irregular, scarlet 
patches, with little swelling, which have now almost ran 
together into a single connected figure. At single points 
the reddened skin is covered with very firmly attached, dirty- 
looking, very thin crusts, which, as you can easily ascertain, 
are distinctly fatty to the touch. They consist, in fact, of 
nothing further than an excessive secretion from the sebaceous 
glands of the skin, mixed with epidermis-cells. When we 
have succeeded, with great difficulty, in scraping off this fatty 
layer with the knife, the underlying skin appears red, sore, and 
as if studded with fine warts. But if you examine these warty 
points more closely with a glass, you see that it is by no means 
a question of papillary elevations, but of a large nimiber of fine 
holes, which, being closely adjacent to each other, produce the 
warty appearance. These holes are the enlarged openings of 
the sebaceous ducts, and you can also see, on pulling off single 
fatty crusts, how a fine prolongation of the latter becomes 
detached from each small opening. In so far, it is a question, 
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therefore, of a seborrhcca. On this account, Hebra had formerly 
termed this aflfection SeborrhcEa congestiva, while the present 
customary name of Lupus erythematodes was first introduced 
by Cazenave. This name also is anything but a happy one, as 
regards the adjectival part, on which account I have preferred 
calling it " Seborrhagic lupus." 

In any case it is certain that the seborrhoea is a condition of 
only secondary importance. The essential point here is the 
fine-celled infiltration of the cutis, which usually develops itself 
most freely in tlie immediate neighbourhood of the glandular 
inversions (drusige Einstulpungen) of the epidermis, and gives 
rise to a hyperplastic condition, and increased secretion of the 
latter. This form is distinguished from Lupus vulgaris by the 
circumstance that the infiltration is less massive, more super- 
ficial and diffused, and less disposed to form nests. In other 
respects it imdergoes the same transformations ; and thus we 
see in our patient, in spite of the short duration of the disease, 
cicatricial retractions arising on the nose especially, but also 
at other points. The tip of the nose in particular has, in the 
short time, assumed quite a pock-marked appearance. These 
slightly pitted, granular cicatrices, with central retractions, are 
very characteristic of seborrhagic lupus. 

If we now turn to the consideration of the treatment of 
lupus, we may safely assert that it has made immense progress 
within a few years. In a very great majority of cases we effect 
a cure with absolute certainty, and often require for it only as 
many weeks as formerly months or years. In justice we must 
admit that this is chiefly owing to the services rendered by 
Hebra. With him originated essentially the methodical surgical 
treatment of skin diseases, to the principles of which we now 
all give our assent. 

The treatment of lupus is thus exclusively local. Internal 
specifics for it do not exist ; concomitant constitutional derange- 
ments are, as you have already heard, only exceptionally demon- 
strable. Thus there is usually no indication for gi^'ing internal 
remedies. Even when a scrofulous diathesis exists, and a general, 
and especially a dietetic treatment, becomes necessary, you still 
cannot expect to exert any influence over the lupoid process 
without the simultaneous employment of local measures. 

The local treatment has, however, two problems to solve. 
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The first is, to remove those tissues which are so intensely 
affected that new permanent tissue cannot again be formed from 
them, and which, if the patient were left to nature, could only 
be removed by a slow process of ulceration before a recovery 
could take place ; the second, to effect in those parts which are 
still firm and comparatively healthy the absorption of the lupoid 
cellular infiltration, which is in some places diffused, and in 
others has a tendency to form nests. 

"We must first remove, in the one way or in the other, 
every, even the smallest, nodule of lupus; then everj'thing 
which has become so soft that it can be pierced, or removed with 
blunt instruments, or which melts like butter under the stick of 
caustic. Anything having about the consistence of the normal 
skin must be preserved, especially all portions of skin with mere 
diffuse lupoid infiltration, and having a smooth, not ulcerated, 
though, perhaps, bright red and thickened surface. (Lupus non 
exedens, exfoliativus ; Lupus erythematodes.) The indications 
for the choice of one or the other mode of proceeding are, 
therefore, very simple. 

Lastly, every relapse is to be suppressed at once. In refer- 
ence to this point we must explain the state of things very 
plainly to the patient, so that, should he be dismissed, he may 
present himself again on the appearance of the first red spot or 
nodule of lupus. If he does this, we have the matter entirely 
in our hands, and I have no hesitation, in the case of sensible 
and favourably situated patients, about performing any plastic 
operation which may become necessary very shortly after tlie 
cure of the lupoid affection. I undertake such operations for 
the restoration of lupoid defects many times in every term, and 
have never allowed the newly- formed part to be destroyed by 
lupus. 

The means which have been reconmiended in various quarters 
for the attainment of these ends are very numerous. Many 
paths lead to Rome, and it is pretty generally admitted that 
more depends upon the way in which these various means are 
employed than upon the choice of the particular remedy. The 
treatment of lupus is one of the many chapters in our art in 
which much depends upon an exact technology and method. 
We have to learn from experience how to measure each remedy* 
with what intensity to let them act, and under what particular 
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oircumstances we should give preference to the one or the 
other. This can only be learnt in practice, not taught. You 
must not, therefore, expect to obtain such good results from a 
given mode of treatment, if you are employing it for the first 
time, as some one who has employed it for years, and is known 
to have been very successful with it. This logical error is, never- 
theless, very often committed, and is the very common cause of 
the diversities of opinion unfortunately frequently met with in 
our science in different, equally capable observers concerning one 
and the same apparently simple mode of proceeding. One man 
has effected nothing with a certain remedy, another very mucli. 
Take care not to console yourselves, in such cases, with the 
commonplace phrase of good or bad luck, or of chance. It is 
a serious impediment to progress in our art, of which we must 
judge, on the whole, by the results obtained. If two surgeons, 
in a sufficiently large nimiber of cases, treat diseases with 
external remedies, and direct, controllable applications, employed 
assumedly in a similar manner, and actually obtain quite different 
results, you may conclude with certainty, should no adverse 
influences, dependent upon local circimistances connected with 
the state of the hospitals in which the patients are treated, exist, 
that their modes of procedure have differed in some very impor- 
tant respect, and that the first thing to be done is, to make this 
point of difference clear. One of the greatest advantages of a 
" school " is to master, in their minutest details, certain modes 
of treatment of a teacher which he has ascertained, by the 
labour of years, to be especially efficient. 

Before describing to you more in detail the mode of pro- 
ceeding which I now adopt almost exclusively in the treatment 
of lupus, and then showing it to you in its actual employment 
in a patient, I will mention to you very briefly those modes of 
treatment which are in most general use. The majority of you 
will also see them employed occasionally as adjuvants in our 
wards. 

For the removal of tissues utterly degenerated from lupus, 
caustics are generally employed.* Of course you may use one 

* Until lately I believed that no doubt existed amongst men of science 
as to the necessity of removing tissues completely softened by the lupoid 
process, if we expected a perfect cure. I see, to my surprise, tliat this ii* 
not the case. Kiiss, in Strasburg, only advocates the use of caustics in vciy 
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as well as another, if you only know how you are to employ it ; 
and so there is, in fact, scarcely a single kind of caustic which 
has not its powerful advocates. Two are most frequently used 
and most applicable — caustic potash and nitrate of silver^ both 
in the form of a stick. Firmly attached crusts may be removed 
before the caustic is applied. This is most easily affected by 
applying cod-liver oil to them for one or two days, which soon 
causes the crusts to become detached. You then bore the stick 
of nitrate of silver or caustic potash into the soft, lupoid granu- 
lations, which are easily penetrated thereby, and, where they 
come into contact with it, completely melt away. 

It is scarcely possible ever to do too much with the nitrate 
of silver, for which reason it is more to be recommended for the 
less experienced. You cannot penetrate the healthy, or almost 
healthy, cutis with it, even if you press pretty firmly. On the 
contrary, it is necessary to do this, especially if you wish to 
destroy nodules of lupus not yet in an ulcerating condition ; 
you must introduce the pointed stick as deeply as possible into 
these, and turn it round. Again, it is impossible to produce 
with this remedy a scab extending deeper. Neither will a 
larger portion afterwards become necrosed and detached than 
you intended. Lastly, it is not of much consequence if some 
of the corrosive fluid from the melting stick runs into the 
mouth or nose. It will never act destructively, as under similar 
circumstances would always be the case with caustic potash, in 
the use of which special precautions are always necessary. 
These consist, for instance, in plugging the nostril, as far as it 
is healthy, firmly with lint, and in pressing pledgets of oiled 
lint upon the neighbouring parts, etc., etc. 

This second caustic acts much more energetically. You 
must not here leave the stick long in contact with the parts to 
be cauterised, as you would otherwise destroy the underlying 
sound tissues, and produce large sloughing scabs. The lupoid 
tissue melts with the exuding blood quickly into a syrupy, tar- 
like mass, which must be at once wiped off with pads of 

superficial affections, and in severer cases advises that the diseased parts 
should be covered with adhesive plaister ! His reason for not treating 
deep-seated lupus with caustics is certainly very ingenuous : " N'y touchez 
pas, car le terrain est si mauvais qu'^ la moindre secousse le tout s'^croule." 
That is just what we want Compare Mengus, Strasburg thesis, 1868. 
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wadding until a sound, firm surface appears. At this moment 
you must leave off. Every year I see a number of cases in 
which badly-instructed practitioners have caused such deep 
erosions in patients affected with lupus, that the most extensive 
and disfiguring scars were produced, and the plastic reparation 
of the deformity was rendered most difficult. It happens also 
not unfrequently that, in spite of this treatment, fresh lupus- 
nodules have again shown themselves between the hypertrophic 
cicatrices, so that the patient has not even gained any real 
advantage. Such deep cauterisations are not, in fact, of the 
least value. If you wished to destroy all the parts occupied by 
small-celled nests in persons affected with lupus, you would be 
obliged, in many cases, to remove a quarter or half the face 
without being ensured thereby against relapses in the remaining 
portions. 

One advantage in the use of caustic potash is that the pain 
soon ceases, while it lasts much longer in the case of nitrate of 
silver. The inflammatory reaction, also, which follows the use 
of the former remedy is, notwithstanding the much deeper 
penetration, usually considerably less. This is not, however, to 
be regarded as an advantage. It is only desirable when the 
first application produces a very energetic, so to speak, trau- 
matic reaction in the parts which are left and are still largely 
occupied by lupoid cells, which are thereby acted upon very 
favourably. 

Caustic ointments of arsenic ^ formerly much in use, are getting 
more and more out of favour. I cannot recommend them to 
you. We cannot define the depth with which we wish to act 
with them so exactly as with a stick of caustic in our hands. 
Least of all in the case of strong ointments, when we wish to 
cauterise deeply. They are at the same time extremely painful, 
especially since the dressing with the particular kind of oint- 
ment always has to be applied for some days successively. 
Arsenic is most useful for superficial lupoid ulcers, e,g. in the 
form recommended by Hebra ; Ars. alb., 1 oz., Cinnab., 3 oz., 
lard, 25 oz. The strength of the ointment is here so pro- 
portioned that the sound parts are not affected by it, but only 
the softened, lupoid parts. The diseased parts are dressed with 
this ointment for about three days successively, after which 
they are simply strapped up. 
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The actual cautery in its simple form was tried about thirty 
years ago and rejected. Neumann has, nevertheless, recently 
recommended the galvanic cautery for the removal of deeply 
degenerated lupoid parts, and speaks highly of its beneficial 
efTects. There is certainly no reason to doubt that we may 
obtain good results with this remedy also, but we have no great 
cause for choosing a remedy of which therapeutical experiments, 
carried out for centuries in the most various parts of the body, 
have shown that it is extremely difficult to judge how deeply we 
go with it, and which, more than any other, so changes the tissues 
acted upon as to render further observation of them impossible 
during the operation itself. It is also well known that such 
wounds readily form very voluminous cicatrices. 

Again, the excision of lupoid portions of skin by means 
of incisions in the sound parts is, in very exceptional cases 
only, either possible or desirable ; e. g, either when, with 
perfectly circumscribed disease, the gap formed can be at once 
closed by suture, or when, through the excision, the condi- 
tions for an immediate plastic operation are rendered more 
favourable. Beyond this, excision is not advisable. The same 
may be said of it as of too deep, escharotic cauterisation. TTe 
sacrifice parts which we might save, and produce, imnecessarily, 
deep and voluminous, disfiguring cicatrices. 

After removing, by one means or the other, all useless parts, 
we must proceed to attack the everywhere present, diffused, or 
nest-like infiltrations of the still firm and non-ulcerated, but 
more or less swelled and bluish -red coloured neighbourhood. 
The same must be done when the lupus has been from the begin- 
ning " non exedens, exfoliativus, maculosus," or however else 
it may be called ; also in the erythematous, seborrhagic form. 
In all these cases, we have, moreover, generally to deal with 
affections spread over such large portions of the face that no 
one would think of destroying the diseased parts of the skin by 
means of caustic. 

Here also very various remedies have been employed to act, 
as it was formerly called, " alteratively " upon the diseased skin. 
Most of them act by causing a violent inflammatory action of 
the skin, by means of which the imbedded lupoid-cells are 
probably brought partly to acute inflammatory fatty metamor- 
phosis and consequent absorption, partly to organisation into 
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permanent elements of tissue (connective tissue, cicatricial sub- 
stance). As regards another series of remedies^ we can form no 
idea of what nature may be the salutary processes brought about 
by their use. 

To the first category belongs, again, especially nitrate of 
silver, then iodine ; to the second, regulus of mercury. 

Since nitrate of silver does not penetrate through the Mal- 
pighian layer as far as the cutis, and no losses of substance or 
cicatrices are produced by it, we may, in the cases of which we 
are now speaking, and even when the disease is of great extent, 
rub the implicated portions of skin firmly with the stick, and 
repeat this process freely at longer intervals. Concentrated 
solutions of the nitrate, which we apply with a brush, are, how- 
ever, frequently more convenient. It is well, in such cases, to 
cleanse the skin carefully from grease, so that the aqueous solu- 
tion may come better into contact with it. You may wash the 
skin for this purpose with spirits of soap, a strong solution of 
soda, or something similar, or employ Hebra's very useful 
" Spiritus saponato-kalinus " (Sapon. virid., 30 oz. ; Sp. vin. 
rectif., 15 oz. ; Sp. lavand., 5 oz.). This, if applied energeti- 
cally, excites the skin pretty freely, and may, where the 
infiltration is very superficial, be used occasionally alone. 

Iodine is used dissolved either in glycerine or alcohol. The 
much used, so-called Richter's (Hebra's) solution of iodine, con- 
sists of one part iodine, one part iodide of potassium, and two 
parts glycerine ; a blackish-brown fiuid of syrupy consistence. 
With this you paint the affected parts several days successively, 
morning and evening, until crusts are formed, covering the 
iodine with oiled silk to prevent evaporation, and when the 
crusts have become detached, repeat the process until the desired 
end has been attained. On the other hand, if you use alcoholic 
solutions of iodine, which I find in general more convenient, 
you must employ them of a strength of at least 1*8 to 1*6, and 
must paint the affected parts so frequently for several days 
successively as to produce a bluish-black colour. This is soon 
followed by a strong reaction, with formation of vesicles, and, 
later on, of crusts. 

The employment of mercury, in the form of ung. hydrarg. 
ciner., in lupus, for rubbing-in or as dressing ointment, is far 
from new. Early in the present century it was especially 
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recommended] by Key {Lancet, vol. xv.), 'and that with an 
addition of ol. terebinth, aoth., and camphor, which is not essen- 
tial. It has been known to me since I first began to practice 
surgery through Blasius,* and both he and I have obtained a 
number of excellent results with it. Quite recently, Hebra and 
Horitz Kohn have also called attention to this remedy^ which 
they appear to have overlooked until then, and they especially 
recommended the emplastr. mercuriale in the so often very 
obstinate lupus erythematodes. In fact, the results, symptom- 
less as they take place, are sometimes very surprising, and the 
remedy itself is a ^very convenient one. Thus it is much 
employed in my clinical practice, partly as an adjuvant or in 
after treatment, partly for such out-patients as are not in a 
position to subject themselves to a regular clinical treatment. 
It may be employed for a very long time without interruption. 
Salivation ensues very rarely. One patient, a day-labourer 
from a distant village, with lupus of almost the entire face, in 
its worst form, did not present himself until a year and a half 
after g^y ointment had first been ordered for him. He had 
rubbed in the ointment twice a day most conscientiously over 
the whole face during that long period without producing sali 
vation. The lupus was almost entirely healed, with deep pits, 
it is true, but with scarcely any cicatrices. 

I have since then made numerous experiments with gray 
ointment in other afiections. As you are aware, it was formerly 
a remedy never to be omitted in the methodical antiphlogistic 
treatment of external inflammations, and always to be rubbed 
in at all phlegmonous points of the skin, on every acutely 
swollen lymphatic gland, etc. This custom has now passed 
away, and rightly so, for its value is at the least very pro- 
blematical. Of much more use in certain cases is the ung. 
hydr. ciner. as a dressing for open woimds and ulcers, or for 
the severer forms of croupy granulations having a tendency to 
assume a diphtheritic character. Here, and for many forms of 
syphilitic ulceration, it can scarcely be too strongly recom- 
mended. At the same time, as far as regards lupus, I must not 
conceal from you that it sometimes leaves us in the lurch, while 
in other cases it acts extremely slowly. 

• See his article on Lupus, in Rust's theoret. prakt. Handbuch der 
Chirurgie, vol. xL 1834. 
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As I have already told yon, I employ all these remedies, 
with which I have formerly made many excellent cures, either 
no longer at all, or as adjuvants only, since I hit upon a method 
which has given still better results, both in respect to rapidity 
and certainty. It has, I believe, only one drawback, viz. that 
of being so painful as to render the production of anaesthesia 
necessary in all cases. In a surgical ward, in which chloroform 
is daily administered to several patients, this is of no conse- 
quence ; in private practice, however, it may appear to many to 
be a circujnstance which increases amnecessarily the difficulty 
of the treatment. But I must tell you that, for deep cauterisa- 
tions, I always give chloroform to my patients, to spare them 
the pain which is here, in truth, not slight. 

For the removal of parts which have been entirely converted 
into soft lupoid tissue, I use sharp scoops to scratch them off 
with ; for the removal of diffuse lupoid infiltrations, with pre- 
servation of the layers of the skin, multiple, punctiform scari- 
fication. 

The scraping off or scraping out with sharp scoops does not 
differ essentially in its effects from the action of caustics, 
caustic potash, or nitrate of silver applied energetically, but 
the employment of it is more convenient, quicker, and more 
easily measured. It produces such circumscribed and soft 
cicatrices as do not follow any other mode of treatment. Its 
especial usefulness for the removal of lupoid growths from 
the cavity of the nose or gums is self-evident. We cannot 
compare it with excision, because in the case of the latter we 
are obliged, on the one hand, to remove very much more, %,e, to 
make our incisions in the sound parts aroimd the diseased ; on 
the other hand, to form wounds with terraced edges, which 
afterwards furnish very firm cicatrices, while here flat, dish-like 
wounds are made, which become merged very gradually into 
the surrounding tissues, and the edges of the eroded parts 
(alsD nasi, etc.) are finely rounded off. As you will soon have 
an opportimity of seeing, the parts completely destroyed by 
lupus are always so softened that they may be entirely scraped 
off with the scoop, while the latter will never remove sound or 
even partly sound parts. You may employ considerable force 
without any fear of doing this. In the case of lupoid ulcera- 
tions of longer standing, an almost fibroid tissue becomes 
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exposed after the diseased parts have been scraped off; which, 
indeed, never attains the extension observed in scrofulous 
ulcers, which, so to speak, often present an appearance re- 
sembling hailstones, but is, like these, to be regarded as the 
expression of reaction in the neighbourhood. But the lupoid 
exuberant growth is never so soft, loosely oedematous, as the 
granulations on the floor of scrofulous ulcers accompanied by 
formation of fistula and separation of the skin, out of which we 
can generally easily wipe these masses so unfitted for cicatrisa- 
tion. On the other hand, it is always very much softer than 
the tissue found in ulcerating gummy tumours, which form the 
basis of the cutaneous tumours in so-called tertiary syphilis. 
The latter thoroughly resists the sharp scoop, and is, therefore, 
not amenable to the mode of treatment of which we are now 
speaking. Whenever, as is generally the case, a local treatment 
is here necessary, it must be carried out energetically with 
caustics. The difference in the physical condition of lupoid 
and gummy new-growths is so great that I should not hesitate, 
in doubtful cases, to use it with great confidence as a means of 
diagnosis, and perhaps the distinction between scrofulosis and 
lupus may, in a few cases, be made by its aid. 

The sharp scoops which I use are partly the round one 
described by Bruns for scraping out carious bones, partly a 
narrower, long-oval one, especially applicable to the nasal 
cavity. 

When the cleansing has been carefully completed, we may 
touch the woimds lightly with the stick of nitrate of silver; 
they are then to be covered with small pieces of lint, which is 
allowed to dry, or cold applications may be made. 

Still much more, in comparison with the earlier remedies, is 
to be effected with the multiple, punctiform scarification. It 
has the advantage of attacking directly the diffused lupoid 
infiltrations without destroying the skin, and that in a very 
energetic manner, with speedy results. It is to be employed 
everywhere when the parts are not ulcerated, but diffusely 
lupoid, or still abnormally swollen and vascular ; as well, there- 
fore, in forms not connected with ulceration from the beginning 
as for the removal of the bluish-red spots remaining on the 
scraped parts, or in their neighbourhood, which incline so 
readily to returns of lupoid eruptions. 
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Hundreds, or even thousands of punctures, two or more 
lines in depth, are made close to each other with a very sharp- 
pointed, narrow-bladed knife in the affected portion of the 
skin. In many cases the skin, after the completion of the 
pimcturing, appears of a bad colour, or even suspiciously white, 
and resembles chopped flesh ; but gangrene has never ensued 
here. The punctured parts are then covered with lint, which 
is to be pressed on firmly to stop the bleeding, and then left 
until it falls off spontaneously. This operation is to be repeated 
at intervals of from a fortnight to a month for three, five, or 
even eight times. The first time, the knife enters very easily 
into the tissues, occupied largely by exuberant cellular growths, 
and the bleeding is considerable. Later on, there is more 
and more resistance, tlie skin gradually becomes firmer, and 
loses its abnormal swelling and redness. No cicatrices are 
formed. 

As yet, no case of lupus has withstood this treatment, and 
the cure has, in the majority of cases, been very rapid. It 
evidently acts as well by the isolation of the numerous, newly- 
formed vessels as by the direct traumatic irritation of the 
tissues in a state of lupoid degeneration. A number of severe 
oases, existing for years, have been cured in from six to eight 
weeks. In about the same length of time we effected the cure 
of a girl 12 years old, suffering for five years from constant 
difiused lupoid infiltration of the nose, upper lip, and both 
cheeks, for whom all imaginable remedies had been used in the 
hospital itself without success. As regards the seborrhagic 
form alone, we are, as yet, without sufficient experience. 

With such happy results, Gentlemen, you will think it 
natural that I shoidd have become bolder from day to day in 
reference to the plastic restitution of portions of the face 
destroyed by lupus. I have already told you that I feci no 
hesitation about completing the treatment by means of a plastic 
operation immediately after the cure of the lupoid ulcers, with- 
out taking into consideration amavoidable relapses, contrary to 
the advice of many surgeons, who in such cases propose waiting 
some years to see whether the disease is completely eradicated. 
I do not even fear, in cases of necessity, to transplant lupoid 
portions of skin, and to attack the lupus afterwards in its new 
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stations. This has sometimes great advantages, especially 
when the whole face, including the forehead, is affected 
at the same time, and the destroyed nose requires to be 
restored. 

In these cases, the rhinoplastic operation was either not 
performed at all, or recourse was had to the skin of the arm 
for the formation of the new nose, a method to be avoided as 
much as possible, as well on account of its great inconveniences 
for the patient as of its imperfect results. The rhinoplastic 
operation from the forehead is, indeed, in these very bad cases, 
certainly, for the most part, impossible, if we first wait until 
the lupus is cured. The cicatrised skin, poor in blood-vessels, 
which is left, is no longer fitted for transplantation. On the 
other hand, the swollen and inflamed cutis, over-supplied with 
blood-vessels in florid lupus, can very well be used for this 
purpose, if we can only be sure of curing the lupus quickly 
afterwards. Lupoid tissues not degenerated to complete 
softening are greatly disposed to heal by the first intention, 
and leave very fine, scarcely visible cicatrices behind them ; 
just as, for instance, in the exarticulation or amputation of 
fingers for extensive paronychia, where we are forced to take 
the flaps to cover the stimip from the greatly infiltrated bluish- 
red skin, we get union by the first intention much more easily 
than in primary operations in traumatic cases, where the skin 
is perfectly sound. 

Some months ago, I ventured, for the first time^ in a case 
known to you all — that of a woman suffering from severe lupus 
extending over the whole face — to cut, for the formation of an 
entire new nose, a strip from the middle of the thoroughly 
lupoid diseased forehead, which was of a dark bluish-red colour, 
imeven, and studded with isolated, superficial ulcers ; and we 
have cause to be very well satisfied with the result. The 
incisions both for removing the strip from the forehead and 
for paring the edges of the old nose, were everywhere made in 
tissues infiltrated with lupoid matter ; yet the newly-formed 
nose healed everywhere by the first intention, and it soon 
became evident that the considerable anaemia which necessarily 
followed the severance of most of the vessels in the newly- 
transplanted slip, exercised a very beneficial influence over the 
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morbid process going on in it for many years. The swelling 
went down rapidly, and the part became pale ; the lupoid in- 
filtration decreased visibly. After repeated puncturings, it 
now already presents almost entirely normal skin, while in the 
other parts of the face the lupus is very nearly cured. There 
can no longer be any doubt that we shall very soon be able 
to discharge this patient under the most favourable circum- 
stances.* 

* The patient is siace then completely cored. 
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Gentlemen, — I show you to-day two cases of paralytic 
contraction of the foot, the history of whose origin is similar. 
In the first case we have a paralytic pes equine- varus ; the foot 
touches the ground only with the outer border, and the heel 
is much raised. In the second case, the condition is, so far, 
the opposite of this, as the foot is in the position of abnormal 
pronation, and the boy supports himself entirely on the internal 
border of the foot, to such a degree, indeed, that the maleolus 
extemus is placed against the external surface of the calcaneus. 
Besides, as you observe, the heel, in walking, is directed entirely 
forward, so that the projection of the heel totally disappears. 
The patient touches the floor with a part of the heel which lies 
very near the insertion of the tendo Achilles, as we see persons 
do after Pirogoff^s amputation of the foot. You can easily draw 
back the heel, and give it a nearly normal position; but a 
farther deformity becomes then all the more prominent; the 
sole of the foot is imusually hollow. This is, therefore, the 
so-called heel-foot, pes calcaneus, or, taking into considera- 
tion the abnormal pronation — the bending round of the foot 
outwards — a pes calcaneo-valgus. 

In other respects the deformities are similar in these two 
children. In both, the affected leg is much emaciated, and the 
emaciation even extends to the thigh, although here it is less 
in degree ; and in both, as you will afterwards see more fully, 
a number of muscles are paralysed, some completely, some 

* Delivered in the Surgical CUnlque at Halle, November 1869. 
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incompletely. On the other hand, sensation is not disturbed. 
In both children also, the affected limb has been retarded in 
its growth. In the one the affected limb is 2 centimetres, 
and in the other 1 J, shorter than the sound one. 

Both children presented nothing abnormal at birth. The 
little girl, who is at present 4 years old, was able to walk at 
11 months, and up to that time had developed excellently. 
She was, however, as it appears, for some days rather imwell, 
did not eat and drink properly, and her head was somewhat 
hot, when suddenly one morning complete paralysis of both the 
right arm and leg was observed. The parts hung down loose 
and motionless, while the child otherwise felt again quite well. 
The paralysis of the arm disappeared in a fortnight or three 
weeks, leaving no trace, so that you can now detect no indica- 
tion of it. The paralysis of the foot improved somewhat; it 
remained, however, to a considerable extent stationary, and led 
gradually to the formation of a club-foot of moderate degree, 
as you see. 

In the second case, a boy, now 14 years of age, the affection 
which led up to the paralysis was of a much more serious nature, 
lie was almost 2 years of age, and could walk very well, when 
he was suddenly seized with very violent eclamptic fits. 
When they subsided, there remained the paralysis of the right 
foot, which was also at first con^)lete, so that the child coidd 
not, while in the sitting posture, raise or straighten out the 
dependent lower leg to the slightest extent. This last affection, 
however, which is referrible to a paralysis of the quadriceps 
extensor, also disappeared quickly, so that now there is only a 
certain weakness of this group of muscles detectable, while the 
majority of the muscles of the lower leg and foot remain com- 
pletely paralysed. 

This remarkable disease, which so suddenly deprives an 
extremity of its function more or less completely, is only 
observed in little children ; and in the absence of any positive 
information as to its nature, it has been variously designated 
infantile paralysisy or essential paralysis y and also spinal paralysis. 
The last mentioned name, however, anticipates our present 
knowledge. There is much to be said for the idea that the seat 
of the permanent lesion is to be sought for in the spinal 
cord; and I shall have to mention, further on, some points 
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in fevour of this view ; but still we hare no positive facts to go 
upon. I myself believe, indeed, that at the first invasion of 
the disease the lesion is more diffuse, that the brain itself or its 
membranes are also involved. The nature of the process which 
does its work so rapidly remains perfectly unknown. It is 
particularly remarkable that all trace of irritation disappears 
80 rapidly, or even does not come under observation at all. The 
disease is, at any rate, a sufficiently frequent one. I have 
myself already seen many more than a hundred such cases. 

I have already mentioned that it is nearly always young 
children who are affected with this form of paralysis. The age 
of the little patients is nearly always between the seventh 
month and the end of the second year. Many of them are 
seriously ill at the time when the paralysis occurs, but generally 
for a few days only. Sometimes there are distinct evidences of 
hyperaemia of the brain, or, if you prefer to express it so, even 
slight appearances of meningitis; sometimes, as you have 
already heard, there are more or less violent eclamptic attacks. 
Other children show only an indefinite feeling of being unwell, 
are feverish for a day or two, symptoms which frequently 
occur at this age, without any evil result following, and with- 
out our being able to assign a cause for them ; but in the present 
case the paralysis is at once detected. According to my expe- 
rience this latter is the commonest course. But in still other 
cases, the children awake in the morning with the paralysis 
complete, after they have lain down at night perfectly well ; or 
the parents can tell nothing about when the paralysis has 
occurred. 

In the majority of cases there is only one limb affected. 
This condition I will name, for the sake of brevity, monoplegia ; 
much most frequently is it the foot, and, in my experience at 
least, generally the right ; more rarely, a single arm. In other 
cases it is both feet, paraplegia ; or the hand and foot of the 
same side, hemiplegia; or occasionally even three, or, in very 
rare cases, the whole four extremities. 

It has been asserted, indeed, that the hemiplectic form never 
occurs, or that the hemiplegia of children does not fall under 
the domain of infantile paralysis. And in this supposed fact 
scmie have looked for special evidence of the spinal nature of 
the affection. 
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But this IS, according to my experience, altogether wrong. 
I have seen a large number of cases of hemiplegia which in 
every respect, and even in their reaction to the electric current, 
conducted themselves exactly like the monoplectic and para- 
plectic forms. And in particular, the affection not at all infre- 
quently occurs at first as a hemiplegia, and one of the limbs, 
the foot, or more frequently the arm, recovers rapidly and 
perfectly, and only a monoplegia remains. This was the course 
of the disease in one of the cases you saw to-day, and in that 
case all symptoms on the side of the central nervous system 
were absent. I examined an exactly similar case a few days 
ago, in a girl aged 14. Here was a patient who was so little 
ill during the development of the paralysis, that her mother 
saw nothing wrong with the child till she suddenly discovered 
the all but complete hemiplegia of the right side. The further 
course was in this case so far a peculiar one, inasmuch as the 
foot recovered almost perfectly, while the arm remained para- 
lysed. The parents, up to the time of my seeing the case, 
thought that the leg presented no perceptible alteration except 
a slight weakness. Yet there was a shortening to the extent of 
IJ centimetres, a very distinct spareness and reduction in tem- 
perature of the entire right leg, and even, on external inspection, 
the pelvis was imsymmetrical. This partial restitution is 
specially characteristic of infantile paralysis. But there is in 
this respect the greatest irregularity, so that we can never say 
beforehand where the paralysis will afterwards be limited, and 
how it will be localised. I have seen a case of complete para- 
plegia in which, after two months, all the muscles were again 
able to contract, although slowly, except the tibialis anticus of 
one side, which remained permanently paralysed. Even in the 
less common cases in which the whole four extremities are 
paralysed, and the head falls back loosely, there is never such a 
general paralysis left permanently, many a time only an im- 
perfect paralysis of one limb remaining. I have notes of two 
such cases, which, however, are distinguished by peculiar diffi- 
culties. In one of them, both lower extremities remained 
paralysed ; a double talipes valgus developed, and both knees 
were strongly bent backwards, while in the superior extremities 
the entire muscles, except those of the right upper arm, became 
again capable of action. The young man was almost full- 
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grown when I examined him in order to get a supporting appa- 
ratus prepared. An uncommonly muscular fore-arm was attached 
to a short humerus dried up like a stick. In the second case 
there remained a very moderate paraplegia. 

But we not only observe that the paralysis often involves 
several parts at first, from which it afterwards disappears, but 
even where it attacks a single limb, the affection is generally 
at first very extensive, while, ultimately, single muscles or 
groups of muscles recover their power completely, or nearly so. 

The motor paralysis is, therefore, in the affected member at 
first complete, or at least very extensive, but limits itself after- 
wards, and this occurs very rapidly. In a few weeks it is 
almost always determined what will remain paralysed or not ; 
the disease very soon becomes stationary. If you wish to make 
the limit as wide as possible, you may say that, after the course 
of half a year or a year, you can expect no essential change in 
the state of the paralysis.* 

This course distinguishes infantile paralysis completely from 
all other forms of paralysis, and so does the irregularity in the 
state of the different muscles. There are cases in which the 
entire muscles of one extremity remained permanently and 
homogeneously paralysed. Contrariwise, it has been observed 
that sometimes the paralysis disappears entirely. Kennedy has 
deacribed such cases under the name of temporary paralysis. 
Many authors, among whom I shall only mention Duchenne, 
father and son, wish to eliminate these from the category of 
infantile paralysis. I do not think that you will, after what I 

* In most text-books it is stated that the paralysed muscles very soou 
undergo fatty metaraorpliosis ; they have even in France attempted to 
introduce the name Atrophe^ graissense for this disease. Carried to this 
extent it is quite wrong. Fatty metamorphosis occurs in these cases not 
infrequently in the course of time, but it may be absent in the severest cases 
even after years. I have, with my former assistant, Dr. Steudener, cut out 
little pieces from the completely paralysed muscles in several cases of some 
years' standing, and, as it chanced, we have not once seen an unequivocal 
fatty metamorphosis. At most, the primitive fibres appeared as if finely 
dotted, sometimes the nuclei were increased. Generally, we only found 
that the interstitial fatty tissue was much increased, and a portion of the 
bundles distinctly narrower than normal (for example, bundles of 0*003, 
0-006, 0-0075 mm. diameter). I must, therefore, distinctly oppose the state- 
ment of both the Duchennes, that the degree of the pamlysis always 
expresses exactly the intensity of the fatty metamorphosis. 
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have said, be inclined to agree with them, for these cases just 
fill up the peculiar features in the picture of the disease. It is, 
indeed, very strange to assert that where the disease occurs at 
first in the form of a paraplegia, but one leg rapidly recovers, 
we have one affection, and that in the lighter cases, where an 
original monoplegia is followed by complete recovery, we have 
an entirely different one. 

Sensation is almost never disturbed in infantile paralysis. 
You are generally convinced of that whenever you try the 
electric irritability of the muscles ; little children generally 
scream very violently under electrolysis. Further, the bladder 
and rectum are never involved. The activity of the sexual 
organs also is not interfered with. I have seen several adults 
with the severest paraplegia, depending on infantile paralysis, 
who rejoiced in an entirely undiminished sexual desire. The 
mental development likewise is not hindered. 

The therapeutics of infantile paralysis, if you set yourself 
the task of removing or improving the paralysis, is as good as 
hopeless. I have not had a single good result in this respect, if 
the condition had existed for half a year or a year. Little is 
to be gained with the much-belauded electricity, whether you 
use the induced or constant current. In very recent cases the 
movements of individual muscles or groups will be quickly 
established imder the electric treatment, but, in my belief, only 
those which would soon have recovered spontaneously. Any 
muscle which does not react to electric irritation some weeks 
after the beginning of the disease, remains almost always para- 
lysed for the rest of life, whatever be the therapeutic means 
used. The electric irritability of the muscles is lost here, as in 
traumatic paralysis, very rapidly. The difference in this respect 
from the cerebral forms, in which this irritability is retained, is 
so great that some have deduced therefrom the chief argimient 
for the spinal nature of the disease. 

Although this seems a very sad statement to make, yet there 
remains much to be done by therapeutic agencies. And here 
begins the surgical side of this affection, which forms the chief 
subject of my discourse to-day. 

For there occur in these children very marked secondary 
alterations, such as we see in scarcely any other cases where the 
conduction from the central organs to the organs of motion is 
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interrupted ; and the first of these is an interference with the 
general nutrition of the limb. It shows itself commonly in a 
few weeks or months in the most distinct way. The part is 
cold, blue, and the pulse smaller ; the skin takes on a withered 
appearance. The adipose tissue and muscles, especially the 
latter, emaciate, so that the bony processes at the joints become 
sharply prominent, and the natural roimdness of the joints dis- 
appears ; and very soon it appears that the bones do not keep 
pace with those of theotherside in their growth. Fortunately, the 
shortening is not generally very considerable, so that it does not, 
in the adult, generally exceed half an inch to an inch and a quarter. 
There occur, however, exceptionally, much more considerable 
shortenings. Many circumstances indicate that this disturbance 
of the general nutrition and growth is not to be explained from the 
defective use of the paralysed part. You will see cases where, 
for example, in the foot only a few muscles are permanently 
paralysed, and where a very slight deformity occurs ; the chil- 
dren halt very little, and are on their legs the whole day, and 
yet the extremity lingers far behind in its growth. Espe- 
cially noteworthy are the cases in which, as in Kennedy's tem- 
porary paralysis, the conduction is restored perfectly, that is to 
say, in all the muscles ; but yet the trophic disturbances occur, 
and persist through life. I have seen this four or five times, 
and consider that these cases are full of significance for the 
whole history of the disease. I beg your particular attention 
to one circumstance, namely, the great extension which the 
trophic disturbance shows in every case, as you see in the two 
cases imder observation. Even in very limited and imperfect 
paralysis it always extends over the entire limb. You can com- 
monly follow its last traces on to the trunk, the pelvic zone, the 
shoulder^ even the head.* 

The state of matters then is, that of the muscles paralysed 
at the beginning of the disease, a large portion become after- 
wards completely, or almost completely, capable of action ; that, 

* A case of unilateral atrophy of the face appeared to me to fall (luitc 
evidently into the domain of infantile paralysis. The mother^of the 9-year- 
old girl stated that within the first year of life the one arm had been for 
fieveral weeks perfectly paralysed, and she referred this temporary paralysis 
to an attack of teething-convulsions. It was soon afterwards noticed that 
the fauce developed unsymmetrically. 



126 ON INFANTILE PARALYSIS. 

however, a weakness remains in the parts, as far as the para- 
lysis originally extended. They never recover perfectly from 
the severe blow which has struck them. 

In the second place, there occur, very soon, further changes 
which tend to interfere in a high degree with the usefulness 
of the limb whose function is already lost, or seriously im- 
paired. The articulating surfaces of the joints change their 
form and their respective positions ; the affected portions of the 
limb assume altogether wrong postures ; in short, there occur 
the so-called paralytic contractions which present themselves, 
especially in the lower limb, in the various forms of club-foot. 
And while the paralysis itself, as we saw, soon becomes sta- 
tionary, and the atrophy reaches its maximum after a moderately 
long time, we find that these latter changes show the greatest 
tendency to increase up to the time when the skeleton has 
reached its full size. 

The great majority of cases of club-foot, and deformities of 
the feet which develope after birth, are paralytic in their 
nature, and referable to infantile paralysis. 

The common form is the pes equinus, with slight, or, more 
rarely, considerable, varus-position. More rarely there occurs 
the flat-foot (valgus) ; still seldomer a pes calcaneus, or the 
complicated affection which we have in the boy before us, the 
calcaneo valgus. In the knee and hip-joint there arise certain 
alterations in the mechanism of the joints which we shall 
touch on afterwards ; but even in the most severe cases there is 
no contraction. The upper extremities conduct themselves 
somewhat differently. The joints of the fingers and hand 
almost always assume permanently the flexed position. The 
elbow-joint remains free. In the shoulder the power is almost 
always, in severe cases, lost, of even passively performing an 
action which appears unnecessary to the paralysed arm, and is, 
as a matter of fact, not performed by it, namely, the complete 
elevation of the arm. The pectoralis, latissimus, etc., appear 
more or less contracted ; at least this was the case in almost all 
the cases observed by me, which, as already mentioned, num- 
bered over a hundred. We may say, then, that this is the 
general rule. 

It is quite evident that the foot is, of all the parts, the worst 
off; the deformities to which it is subjected are by far the most 
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severe and troublesome. Of course, a paralysed arm is hardly or 
not at all used, according to the degree of the paralysis, but a 
paralysed foot must be used. And we may premise that almost 
all those children with essential paralysis, in which one or both 
legs are affected, manage to do without crutches, though their 
locomotion is often imperfect and difficult enough. Only in the 
rarest and most severe cases is their use necessary. 

What, then, is the cause of these paralytic contractions? 
How do they occur ? 

The theory which you will find in all the text-books is the 
so-called antagonistic theory. Delpech was the first to formulate 
it perfectly. It proceeds on the supposition that the paralysis, 
when it leads to deformity, is always partial, or, at least, is not 
homogeneous. The muscles which are not paralysed, or only 
slightly so, draw the limb to their side. The contraction which 
they experience is at first only functional ; but through time 
they lose the power to relax. This latter condition was dis- 
tinguished from contraction as retraction. 

This theory is sufficiently simple. The only question is, 
what may be the stimulus which excites the unaffected, or only 
slightly paralysed muscles to this uninterrupted contraction 
which goes on to absolute nutritive rigidity. It has been 
thought that this stimulus is to be found in the so-called tomiB, 
It was supposed that the muscles are normally in a continual^ 
state of slight contraction. A constant stimulus proceeds from 
the spinal cord, which produces in the apparently quiet muscles 
a slight contraction. Under ordinary circumstances the muscles 
mutually antagonise each other, and then results the position 
of the parts which they assume in the state of rest, just as the 
mast of a ship is kept in position by the tight cords on every 
side. If the cords are cut on one side, if the muscles are 
paralysed, the mast falls, the limb moves to the opposite side. 

It is certain that such an arrangement exists in connection 
with the vascular system. But the existence of tonicity in the 
voluntary muscles is exceedingly doubtful. As surgeons, at 
least, we can leave the tonus completely out of view ; we have 
not to inquire whether the tonus exists as an exceedingly weak 
force, but are rather concerned with definite and important 
actions. We have to ask whether the tonus of the unparalysed 
side is capable of overcoming the weight of a b'mb, or portion of 
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a limb. This would be necessary in order to an explanation of 
the abnormal positions which occur. Now, Gentlemen, no such 
force can for a moment be thought of. Its existence is contra- 
dicted, among others, by the simple fact of the pendulum 
movement of the arm at the shoulder and elbow in walking. 
The slightest change in the centre of gravity produces at once 
movements of the joints. The slightly bent position of the 
elbow in the loosely-hanging arm is not due to the fact that the 
muscles from every side act continually on the joint, and that, 
as was at one time stated, the flexors preponderate over the 
extensors, but it depends on the elastic tension of the whole 
parts which form and surroimd the joint; it remains, therefore, 
even after death. 

It is now twenty years since Werner entered the field with 
the keenest weapons against the muscular tonus, and its use to 
explain the paralytic contractions. He was not imderstood at 
the time, or the people did not wish to understand him, especially 
as he was modest enough to call himself the reformer of ortho- 
poDdic surgery, and his polemic assumed a very aggressive 
character. But the theory which he sought to put in the place 
of the tonus, and by whose aid he sought still to preserve the 
antagonistic character of these contractions for the majority of 
the cases, although it contains many errors, still presents one 
point which is thoroughly correct, and this we shall now stop 
to consider. 

He called attention to the apparently self-evident fact that 
a muscle is able to contract actively, but is not capable of 
actively relaxing. If, then, as he says, the extensor muscles of 
a limb are paralysed, but the flexors not, then whenever the 
patient seeks to move the limb, it will go into the position of 
flexion, and if now it does not fall back into the position of 
extension by its own weight, or is replaced by the hand or 
otherwise, then it will remain flexed. At any rate, it will 
happen that the limb is often and long in the state of flexion 
In this way permanent curvatures will develope. 

Werner used this theory to explain the obliquity of the face 
which so rapidly follows on facial paralysis — a kind of case 
which, to this day, brings over most adherents to the tonus 
theory. The contraction of the muscles of the soimd side of tlie 
face does not occur exactly at the moment of the paralysis, but 
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appears only on tbe next occasion of the use of speech or the 
play of features. The muscles which have contracted remain 
so, because the antagonists are out of action, and the weight of 
the cheeks is not sufficient to cause their relaxation. It appears 
as if this were the true explanation. Following Werner's advice, 
I have, in two cases where the facial nerve was divided in large 
operations on the face, seized the drooping upper lip with the 
finger, and pulled it into its proper place. The asymmetry 
vanished as long as the patient could be prevailed upon to keep 
his face motionless. 

But, even taking this new view into accoimt, the antago- 
nistic theory is not of great importance for the development of 
paralytic contractions, at least in the foot, which is of most 
interest for us. The contractions in this case by no means 
always develope according to the antagonistic scheme, as C. 
Hiiter was the first to point out with certainty. 

This, however, is just the point which we require at the outset 
to investigate, whether each individual case falls in with the 
theory. Whether, in fact, these deformities, only arise where 
a portion of the muscles alone is paralysed, or, at least, the 
paralysis is not homogeneous ; and whether actually the limb is 
always bent towards the side of the soimd or less paralysed 
muscles. 

This is not infrequently the case, but by no means always. 

The following are the results of a large number of investiga- 
tions specially directed to this point : 

1. Even in complete paralysis of the entire muscles of the 
lower leg, we may have the severest forms of club-foot ;* and in 
complete paralysis of the muscles of the fore-arm, the most 
intense contractions of the hand and fingers. 

2. In imperfect but very extensive paralysis, it not infre- 
quently happens that in the arm, as well as the foot, it is the 
muscles which lie in the concavity (therefore the shortened 
ones) which are specially paralysed, while, according to the 
antagonistic theory, it should be the opposite. 

3. But even in paralysis of one group of muscles exclusively, 
the deviation may occur in the direction of the paralysed side. 

I will lay before you afterwards special evidence for these 

* Linhardt had already observed this, but confined himself to the simple 
fljnihei^ticatiQn of the fact. 

K 
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statements. If they are trustworthy — and you will soon convince 
yourselves of this by the investigation of children So affected — 
then it follows that the deformities met with are^ at least in 
many cases, not due to muscular force. 

Werner, whose name I have already mentioned, was on this 
highroad to the solution of this problem ; yet he missed it. 

The following case came imder his notice. He had already 
performed tenotomy on one side in a case of congenital (there- 
fore not paralytic) club-foot, the patient being a very intelligent 
boy, who stood the operation very quietly. He now proceeded 
to divide the tendo Achilles on the other side in the following 
way : — The boy sat on a table with the leg hanging down, and 
an assistant stretched the tendon, in the usual way, by dorsal 
flexion of the foot on the ankle. The tendon was now divided, 
and, at a given signal, the assistant let the foot go free. It fell 
back at once, by its own weight, into the most marked equinus 
position. Werner, if he had gone a step further, would have 
overturned the antagonistic theory. He only requiriBd 1^ say 
to himself^ If this had been a case in which the hluscles of the 
calf were put out of action by paralysis, instead of by divi- 
sion of the tendon, then the patient might have let thie foot fall 
in the same way ; and if the extremity had not been used for 
months on account of the paralysis, then there might have 
been developed during this time a pes equinus, although 
the theory of antagonism necessitated the formation of a pes 
calcaneus. 

It remained for 0. Hiiter to draw this conclusion, and we 
owe to this author a series of most praiseworthy investigations 
on the mechanism of the joints, and their disturbances. He 
showed that the mass of the foot is so unequally distributed 
around the axis of motion of the joints, that when left to 
assume any position by its own weight, the foot not only droopA 
at the toes, or, as it is commonly said, stretches out (plantar 
flexion), but, at the same time, makes a second movement, by 
which the internal edge of the foot comes to stana higher than 
the outer (supination), and the great toe passes inwards 
(adduction). I must, unfortunately, confine myself to these 
passing inaications. The experiment is so simple a one that 
you can at any moment test the correctness of the statement. 
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This position, which the foot takes of itself when left quite 
free from the action of the muscles, is exactly that which we 
observe, as a rule, in paralytic deformities, although in a higher 
degree. And you can very often convince yourselves that 
deformities of the foot may result from the influence of gravity 
alone ; as in cases of compoimd fracture of the lower leg, 
which are not treated with stiff apparatus, which fix the 
foot, but with some kind of splint or bandage. In such 
cases, a very firm equinus position commonly occurs, with 
a combination of varus, if the sole of the foot has been insuf- 
ficiently supported. There is only by degrees a return to the 
normal. You not infrequently see in these cases, after their 
cure, a hollowness of the sole, a higher degree of which is so 
often present in paralytic club-foot, and which is generally 
referred to contraction of the plantar fascia. It arises ap- 
parently from the point of the foot (toes and metatari>»d 
bones) sinking gradually but considerably, in consequence 
of their weight, the shortening of muscles and soft parts being 
'secondary (Hiiter). 

In cases of severe internal diseases, in which the patient 
ih bed&st for months, there sometimes develope deformities of 
the fbot of a similar type. A case of this kind occurred to me. 
A lady had a severe attack of typhoid fever, then ^ relapse, and 
after that lay in an exceedingly weak fetate for months, motion- 
less in bed. When, at last, the first attempt was made to stand 
up, they were shocked to find that a club-foot had developed on 
both sides. There was no paralysis of a single muscle. The 
feet, however, remained so firmly in the wrong position, that it 
required a year's orthopaedic treatment to enable the patient to 
wdk. 

We must, therefore, ascribe to these purely mechanical con- 
ditions an important part in the development of the ordinary 
fbhns of paralytic club-foot. Yet, in a number of cases, we see 
other, and even the opposite, forms of club-foot appearing. How 
are these to be explained without the active assistance of the 
muscles P And, further, how do the contractions occur in other 
joints P 

In order to decide these questions for the lower extremity, 
I took a somewhat different course from Hiiter. I allowed the 
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children to walk, and studied their gait. I had abundant 
opportimities for this in the various stages of the disease. To 
my own astonishment, I was at first much assisted by the 
relations of the knee-joint. I had long ago observed that no 
proper contraction ever takes place at the knee, even when the 
paralysis extends to the thigh, that, on the contrary, the joint 
becomes too moveable, and this always in the same way ; it is 
over-extended. The thigh and leg come to form an obtuse 
angle, open anteriorly (genu recurvatum). This deformity does 
not usually reach a very high degree, but even that occurs. 
In very advanced paralysis, the joint may become quite loose. 
In the hip-joint the same kind of thing occurs. An abnormal 
looseness of the capside always shows itself. We can produce 
movements on the paralysed side which are quite impossible on 
the sound one. In our two patients, for instance, I can^ with- 
out causing pain, pull the thigh outwards till the point of the 
foot almost looks backwards. This s}rmptom is so seldom 
absent, even in cases where the paralysis is confined to a few 
muscles of the thigh, that in slight cases it may be used for the 
purpose of rapidly confirming the diagnosis. 

My surprise increased when I convinced myself that the 
genu recurvatum was always associated with a weakness, or im- 
perfect paralysis of the quadriceps femoris ; that, in fact, it even 
developes in cases of perfect paralysis of this muscidar group. 
And the flexors may have retained their fidl power, or nearly 
so. Here is, therefore, one of the cases in which the deviation 
occurs in the direction of the paralysed muscles. 

It is easy to understand how no permanent contraction 
occurs towards the convex side, no permanent flexion. The 
extremity falls of its own weight, both in the upright and 
recumbent posture, into the position of extension, and the 
flexors of the knee are often enough stretched, even in perfect 
paralysis of their antagonists, to prevent them, as it were, rusting 
in their position of contraction.* But how does the over 
stretching of these muscles come to pass P 

• In saying this, I refer to the great majority of the cases, but, in order 
to prevent misconception, I ought to add, that contractions may develope 
under exceptional circumstances, both at the knee and hip, first of all 
where crutches are used. In such cases, the patient requires, during loco. 
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In tills way : the patients endeavour to walk with as little 
assistance as possible from the quadriceps. They walk exactly 
like a patient who has had his leg amputated in the thigh, 
and who wears an artificial leg. The mechanism of such 
artificial legs is commonly a very simple one. 

The stump is set in a socket which rests on the buttocks 
and ischial tuberosity. A leg, with foot, is attached to the 
socket, with a knee moveable by means of a hinge. This 
hinge is so arranged as to allow the knee to be bent, but not 
to be extended beyond ISO"". When the full extension is 
reached, a check comes into action, just as in the natural 
knee. You have an arrangement such as exists in every 
pocket-knife. 

In order to understand how the patient walks with this 
simple apparatus, how he bends and straightens this knee-joint, 
devoid of all muscular power, and imder what conditions he is 
able to rest the entire weight of the body on the artificial foot, 
you may take in your hand a pocket-knife, resting it by its 
point on the table, and with its back turned away from you. 
The blade corresponds to the lower leg, the joint to the knee, 
and the handle to the thigh ; your hand, which is supported on 
the handle, corresponds to the body of the patient. You are 
able, as you see, by slight variations in the direction of the 
pressure, to cause the blade to move at the joint. Everything 
depends on the relation of the weight, which is represented by 
the pressure of the hand, to the pin of the joint, around which 
the blade moves. If the weight falls behind it, that is to say, 
on the side of the edge of the blade, then the knife closes, if 
you press strongly enough ; if it falls in front, it opens ; and if 
it is fully opened, then you can press as heavily as you choose 
on the handle. 

Just so is it with the patient and his artificial leg. He 
moves the knee-joint by letting the weight of his body fall, 
sometimes behind, sometimes in front of the axis of motion (the 
hinge). He must learn to do this, but he learns it rapidly. If 

motion, to keep the paralysed extremities drawn up towards the body, in 
order to prevent the foot striking against the ground. It also occurs in 
totally neglected children, who lie for years curled up on their sides in bed. 
These are, however, exceptional. 
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he wishes the weight of the body to rest on the artificial foot, 
he must always let the centre of gravity fell in front of the 
joint. If he overlooks this, then the limb collapses under him, 
and he is thrown on the ground, an accident which occasionally 
happens to these people. The use of the leg, however, is essen- 
tially facilitated by the instrument-maker, by placing the hinge 
of the knee as far back as possible, and by making the check a 
little over 180''. He gives the leg a slight degree of genu re- 
curvatimi, in fact. 

I have seen several cases in which the patients, in conse- 
quence of infantile paralysis, had lost the power of all the 
muscles which move the knee, yet they could walk, and that 
without crutches. I have more frequently seen cases where 
only the extensors were completely paralysed, while the flexors 
acted strongly ; and a still larger number, where a more or less 
considerable weakness of the extensors could be detected ; and 
in all these the mechanism of walking was the same. They 
brought the paralysed foot forwards — and this, in the most 
severe cases, could only be done by a kind of swinging motion — 
and then let the weight of the body act on the knee in such a 
manner as to bring it into a position of complete extension, and 
keep it there. In this way, the leg could not collapse, either 
forwards or backwards. In front, the weight of the body 
pressed the articular surfaces of the femur and tibia firmly 
against each other ; behind, the ligaments prevented the gaping 
of the joint. The ligaments and bones require to support the 
whole weight of the body. It follows that, through time, this 
physiological check apparatus must deteriorate ; the nutrition 
of the individual parts is interfered with in consequence of 
the general atrophy; in fact, the material of which the 
mechanical apparatus is constructed is, so to speak, inefficient 
The ligaments in the bend of the knee relax, the over- 
laden bones remain, in their growth, somewhat too low in 
front ; the knee is over-stretched ; a genu recurvatum is 
formed. If it does not reach a high degree, as is conmionly 
the case, then it assists, in bad cases, the walking more than it 
hinders it. 

Exactly similar relations are repeated in the hip-joint. You 
have already convinced yourselves of the great looseness of the 
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ligaments which can be made out in it. This not infrequently 
leads to an over-extension, by a gradual stretching of the 
anterior part of the capsule. Although the strongest ligament 
of the human body, the ligament of Bertini, is woven in with it, 
yet the ligament gradually gives way when the patient con- 
tinually allows the whole weight of the body to act on it. This 
happens when, instead of supporting the pelvis, he allows it to 
fidl backwards as far as this ligament allows. It appears, then, 
as if the neighbourhood of the symphysis pubis were strongly 
pushed forwards, and the anterior convexity of the lumbar 
vertebrae increased. In truth, young children so affected 
assume a position somewhat similar to that met with in con- 
genital luxation of the hip-joint. I have seen several errors in 
diagnosis brought about in this way ; even the well-known 
Vemeuil allowed himself to be so far deceived as to assert that 
what we commonly call congenital luxation of the hip, is not 
generally a congenital state, but a secondary dislocation, in con- 
sequence of infantile paralysis. 

The cause, therefore, of a number of these paralytic de- 
formities of the joints is to be sought for in the fact that the 
patients are not able, by means of the muscles, to equilibrise 
the individual moveable parts of the skeleton, or, at least, are 
able to do so imperfectly. In consequence of this they push 
the motion of the joints to the utmost limits at which the 
physiological check apparatus comes into action, in order that 
they may avail themselves of the weight of the body to effect 
their object. The limb is then used as a rigid support. 

We have here to do with conditions that have been long 
associated, to a greater or less extent, with the causation of 
another class of deformities, which, indeed, appear at first sight 
to have little in common with the paralytic contractions, but 
yet occur, like these, only in young persons in whom the bones 
have not yet completed their growth ; I refer to the so-called 
habitual scolioses^ the common flat-foot, and the genu valgum. 
These also occur only under circumstances where the bones and 
ligaments are charged with work which should fall on the 
muscles, whether these latter are absolutely too weak, or only 
60 in relation to the action required of them. Even laziness 
plays some part in their production. It is not sufficient to say 
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that the difference between these everyday forms and the 
paralytic contractions is only one of degree. We have to 
notice that in both cases we have the same mechanical con- 
ditions ; for in the cases of infantile paralysis we have often no 
proper paralysis at all, but only great weakness, and a defective 
state of nutrition ; and yet the deformities occur. 

Now, Gentlemen, if you will cast your eyes back on what 
has been already said, you will observe that there are three 
mechanical conditions which have to do with the development 
of the paralytic deformities : the weight of the affected part 
itself; the abnormal burden laid upon it when in use; and, 
lastly, the idtimate inability to recover a limb from a position 
into which it has been brought by unparalysed muscles. Of 
these, the least influential is the last, because even in the 
absence of antagonistic muscles the limb generally falls back 
into its original position by its own weight. Every individual 
case can easily be explained by a proper combination of these 
three conditions. 

The most conmion deformity which occurs in the foot, is, as 
already stated, the pes equino- varus. You have already seen 
that this results from the fact that the foot, left to its own 
weight, falls of itself into this position. The standing posture, 
by lading the foot with the weight of the body, acts against 
the production of this position. Therefore, the younger the 
child when the paralysis occurs, and the longer it is in learning 
to walk, the more easily does the foot fix itself in the abnormal 
position. In this relation we may call to mind the circumstance, 
which Dieffenbach was the first to point out, and which after- 
wards Hiiter confirmed by special observations, that newly-born 
children, and those who have not yet learnt to walk, present, 
in relation to the form and position of the joints of the foot, 
very different relations from adults. So great is the difference, 
that Dieffenbach was justified in making the paradoxical state- 
ment, "All children are born with club-foot of the first 
degree." Only by afterwards walking does the foot step, so to 
say, into the form of the adult's. If the child, on account of 
the paralysis, uses the foot timidly ; if it is not able to let the 
full weight of the body rest on it at intervals ; then the foot 
preserves more or less that form which, when fixed, is already 
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a club-foot. If, again, the growth of the whole leg is delayed, 
then the formation of a pes eqxiinus is further promoted. In 
this case, even if the muscles on the anterior surface of the 
lower leg are imparalysed, the child will naturally let the 
toes droop, in order to reach the floor. I can show you an 
example of this in the girl with the paralytic pes equino- 
yarus. The perinaeal muscles, and the extensor digitorimi, react 
very distinctly on testing them with electricity, although they 
are but weakly developed in connection with the general atrophy 
of the leg. The muscles of the calf, the tibiaKs anticus, and 
the flexor digitorum, do not react in the least. 

If the child, on the other hand, is older when the paralysis 
occurs ; if it can already walk, and soon takes again to walk- 
ing, then there occurs very readily a paralytic flat-foot. It is 
of no consequence in this respect whether it is chiefly the 
tibiales or peronaei which are paralysed. I have particularly 
noticed that in cases of severe paraplegia a double pes valgus 
always developed, provided the patient walked without crutches. 
In these cases the patient walks on the full sole, and the weight 
of the body, which models the foot of the newly-born into that 
of the adidt, does not meet with any resistance from the 
paralysed muscles. On the contrary, the patient, exactly as in 
the case of the knee and hip, purposely allows the foot to 
curve outwards till the physiological check is reached, and the 
parts become fixed by it. It is not long till the abnormally 
weighted ligaments stretch, and the bones on the compressed 
side are interfered with in their growth. A pes valgus thus 
forms. It forms in exactly the same way as it does in a baker's 
or blacksmith's apprentice, who requires to stand on his feet 
till the muscles are completely exhausted, or who has the joints 
of his feet too heavily weighted by carrying too heavy sacks, or 
working with heavy hammers. 

But the foot of the paralytic is in so far in a better position 
than that of the apprentice^ he saves it much more. The 
patient who has been afflicted with this infirmity from his 
childhood chooses an occupation which allows of a more 
sedentary way of living, and if he is at any moment not using 
the foot, he leaves it^ just because of the paralysis, to the 
passive effects of its own weight much more uniformly than the 
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apprentice will ever do. But gravitation acts directly against 
tlie flat-foot position — rather seeks to bring the foot into the 
position of a slight club-foot (equino- varus). The muscles, 
whose insertions are abnormally approached while the foot is 
pressed into the valgus position in walking, are again drawn 
out in the state of rest. Contractions, therefore, form in them, 
for the most part slowly, and in a less degree ; the paralytic 
club-foot soon becomes fixed; the paralytic flat-foot remains 
long moveable, not infrequently in such a way as that the foot 
actually hangs loose. 

This relation shows itself still more in the heel-foot 

t 

(calcaneus), of which we have seen such a characteristic 
example to-day, albeit in combination with a simultaneous 
valgus position. While in the case of the little girl, who is 
only 3 years of age, it requires a large amount of force in order 
to bring the foot back to its normal position, it is sufficient, as 
you see, in the case of the boy who has already been affected for 
twelve years, and has continually walked on the deformed foot, to 
bring the lower leg into the horizontal position, in order to 
allow the heel, which projects forwards, to fall back into a 
nearly normal position. Even the coexisting valgus position, 
which is here of quite unusual extent, almost disappears when 
I hold the foot so that its outer border looks upward. What 
remains of the deformity, I can cause to disappear with a slight 
pressure of the hand. The peronsDi are somewhat contracted, 
but quite extensible. Only the one element remains which this 
deformity has, in common with the pes varus, namely, the con- 
cavity of the sole. It is impossible to remove it, even by using 
the greatest force. 

I have in past years had under observation five cases of pes 
calcaneus in children of 5 to 15 years. They all showed 
exactly similar relations. In all the five cases the muscles of 
the calf were completely or partially paralysed. Yet the pes 
calcaneus cannot in the least degree be explained on the 
antagonistic theory. Apart from the fact that it is impossible 
to imagine what the muscles may be which could pull the 
calcaneus in this way forward, there are two other considera- 
tions which render the antagonistic theory impossible. In the 
first place, you cannot conceive that the muscles are able to 
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draw the calcaneus forward against the action of gravity, 
and to such a degree as to alter completely the shape of 
the bone ; and, in the second place, you have to consider that 
as soon as you leave the anterior part of the foot to its own 
weight, the calcaneus at once falls back nearly to its normal 
position. 

The mechanical history of the pes calcaneus is exactly the 
same as that of the genu recurvatum. Let us ask our patient 
to walk. You sec that so long as the foot is suspended in the 
air during walking, the deformity is slight. But now, when 
he sets his foot on the ground, the more he places it in front of 
him the more does he touch the floor with a part of the heel 
which does not belong to the natural surface which comes in 
contact with the ground, but is situated above it towards the 
insertion of the tendo Achilles. At the moment when he uses 
the paralysed foot as a support, and swings forward the body on 
to it, then the calcaneus juts forwards as far as the ligaments, 
already stretched by this mode of progression and the altered 
boneS; allow, the paralysed muscles of the calf being unable to 
keep it in position. The concavity of the sole, which reaches 
a higher degree in this deformity than any of the others, is 
produced in part by the drooping of the point of the foot by 
its own weight, and in part by the fact, that on account of the 
forward displacement of the calcaneus, the insertions of the 
muscles of the sole, and of the plantar fascia, are continually 
approached. 

The pes calcaneus is rare, and this cannot surprise us. The 
commonest form is, as you know, the pes equino- varus, in which 
the heel in walking no longer reaches the ground ; or, again, 
the child takes very short steps, so that the ftdl sole is placed 
on the ground, in which case a flat-foot developes. 

The relations are much simpler and more uniform in the 
paralysed ann. Although the same rule applies to it as to the 
lower limb, that the most intensely paralysed muscles are the 
peripheral ones, and that the paralysis and atrophy gradually 
diminish towards the trunk, yet the most serious changes occur 
in the hand and shoulder-joint, while the intermediate elbow-joint 
remains almost unaffected. 

This, of course, does not correspond with the earlier views, 
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but it cannot surprise us. The paralysed arm hangs down 
with the elbow extended ; in walking, it wags backwards and 
forwards ; in sitting, it is rested, for the most part, in the bent 
position on the patient's lap. Under these circimistances, how 
can a contraction occur ? You will be convinced, however, that 
it may occur, if you meet with a patient who has during child- 
hood worn his arm in a sling for a long time on account of the 
paralysis. 

At the same time, you can nearly always detect one altera- 
tion in the elbow-joint : the ability to supinate the fore-arm is 
diminished, or quite lost. And why ? Because the patient, if 
once the paralysis is such that he cannot use his hand, loses the 
habit of supination. The back of the hand of the drooping, in- 
active arm is directed forward and outward, and this corresponds 
with moderate pronation. 

In the shoulder-joint y also, the patient has no call to make 
any extensive movements. The upper arm lies more or less 
closely by the side, and its elevation, especially, is not exer- 
cised. The muscles which are passively stretched by this 
movement, the pectoralis major, latissimus, etc., do not con- 
sequently develope to their proper length; or, if you pre- 
fer the expression, they show a greater or less degree of con- 
traction. We do not usually find a paralysis of the deltoid 
which elevates the arm. Where it exists it will still further 
promote a contraction of the shoulder, but not on antagonistic 
grounds. 

If, however, the muscles which proceed from the scapida, 
thorax, and clavicle, to the arm, and support it, are to a con- 
siderable extent weakened or paralysed; then the weight of 
the arm acts especially on the shoulder-joint, it hangs as a 
continual weight on the capsular ligament. The capsule gives, 
as in the other cases, and the head of the bone falls down ; 
and this occurs sometimes to such a degree that we can 
dip the fingers in pretty deeply between it and the acromion. 
This has been often described as the luxation of atony, or 
relaxation. 

The hand always shows the most distinct alterations. The 
fingers are flexed, drawn into the palm. The wrist is, at the 
same time, held in a slightly flexed position. The extension of 
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these parts meets with more or less difficulty. If you flex the 
hand strongly, you can stretch the fingers passively, but it is 
then all the more difficult to extend the wrist. If you double 
up the fingers, then you can extend the wrist, at least to 180°, 
but not generally much further. The muscles whose tendons 
pass over both the wrist and finger-joints are, therefore, too 
short. 

If you examine more fully the muscles in these cases, it 
often appears that the flexors are less paralysed than the exten- 
sors, or even that the latter alone are paralysed. In other cases 
both groups are equally paralysed. But cases occur where the 
extensors are less paralysed than the flexors, or even remain 
entirely imafiected, and yet the same contraction towards the 
side of flexion arises. I have lately seen two additional cases 
of this kind, and both were shown in the clinique. In one case 
the flexors did not react in the least, and the extensors reacted 
very promptly, though rather more weakly than normal. In 
the other case, the extensors, as well as the flexors, coidd still 
be moved spontaneously to some extent, but the extensors 
were very distinctly stronger in their contractions than the 
flexors. I must not forget to say, however, that only one 
was a case of infantile paralysis. In the other, the paralysis 
resulted from a bandage applied too tightly in fracture of the 
fore-amu 

There is no question that the contraction of the fingers in 
paralysis of the muscles of the fore-arm is produced by the 
position which the fingers assume when left to themselves. 
The fingers are not heavy enough to fall passively into the 
extended position when the arm hangs down. They remain in 
a slightly flexed position, which is retained unaltered even 
during the pendulum-motion which the shoidder and elbow- 
joints undergo in walking. This is their so-called intermediate 
position. It arises from the elastic tension of the ligaments 
and muscles, the position of the articulating surfaces, etc., and, 
therefore, remains unaltered in the dead body, even when it is 
beginning to decompose. The contraction develops out of it 
if the hand is not used, the fingers not extended, and the 
flexors, therefore, not often enough, or not at all, passively 
stretched. 
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Gentlemen, we have not yet been fortunate enough to 
discover any means whereby the interrupted communication 
between the nerve centres and the apparatus of locomotion in 
infantile paralysis can be re-established. It is very unlikely 
that any such means will ever be discovered. All the more 
necessary is it, that the physician should, from the very first, 
direct his entire attention to those secondary changes which 
develope in the paralysed limb, in order to preserve the member 
in a state, at least, of comparative usefulness. 

First of all, the child must be made to walk, and that as 
soon as possible^ and he must be made to place the entire sole 
on the ground. 

The atrophy of the limb does not, certainly, depend alto- 
gether on its defective exercise, but it is essentially increased by 
that ; and, since the atrophy always extends much further than 
the paralysis, and there are nearly always a great number of 
muscles besides the paralysed ones, which are kept back in their 
development and weakened, we can, by properly directed use 
and methodical exercise, attain some essential advantages. Even 
slightly irritant embrocations, baths, and such-like, are to be 
recommended ; all the more, as the parents generally lay some 
weight on such means. We only meet with considerable 
shortening of the bones of the lower limb' where the leg has 
been very little, or not at all, used as a support, and especially 
where the patient has used crutches. But it is almost always 
possible, even in the most severe cases, by the aid of splints and 
articulated supporting apparatus, to make these patients walk 
without crutches. The use of crutches must here, as in defor- 
mities which occur after healing of inflanmiation of the joints, 
be prevented in children in everj" way possible. In the worst 
cases, you should let the patient use, instead of crutches, a little 
fltoolj whose seat is represented by a small, rounded ledge, from 
which the four legs proceed, these being about the length of the 
entire lower limb. The patient supports himself on this little 
stool with the hands, and helps himself on with it by lifting or 
pushing it before him. 

If the child walks, its gait is to be carefully watched. The 
development of every one of these deformities may be easily 
prevented by the most simple means, if attended to from the 
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first. This is very particularly the province of the family 
attendant, who, unfortunately, too often leaves this matter, in 
which he can accomplish something essential, while he uses all 
kinds of internal means, in order to act on the paralysis. A 
lacing-boot with a steel spring, which acts lightly, sometimes on 
the inside, sometimes on the outside of it, or with the sole raised 
on the outside or inside, is sufficient, at the beginning of the. 
affection, to prevent the development of a varus or valgus. 
But we must take particular care to prevent the formation 
of an equinus, or strong concavity of the sole. In order to 
this, it is perfectly sufficient to fix the foot every night on a 
board padded with cotton wadding, by means of a fiannel 
bandage, and to draw up the foot by a strip of adhesive plaster 
towards the lower leg. The operation is so simple, that every 
mother learns it immediately, if she is told the object for 
which it is done. 

If a pes calcaneus begins to be formed, then the paralysed 
muscles of the calf can be easily replaced by an indiarubber 
spring, which is fixed below at a point in the heel of the 
i^oe corresponding to the insertion of the tendo Achilles, by 
means of an eyelet, and above, imder the knee, by a hoop of 
padded iron plate. This hoop is supported by a rod which 
passes down the inner side of the foot to the sole, and is let into 
the latter in the usual way. Most of these indiarubber springs 
have, however, much too little resistance, and are not arranged 
properly. The simplest is a ring, about the size of a thaler 
(about a crown-piece in size), made of indiarubber of about the 
thickness of the finger ; these are kept in the shops for technical 
purposes. Two leather straps with buckles are carried through 
this ring and fixed, the one, by means of a hook, to the eyelet, 
and the other to the hoop. The strap can be made longer 
or shorter by shifting the buckle, and so the patient can 
regulate the tension of the indiarubber. The apparatus is 
at once very cheap and very efficient. Even in the worst 
cases of pes calcaneus, the patient may find advantage from 
its use. 

You may suppose that where we have paralysis of certain 
other single groups of muscles, these may be replaced by india- 
rubber muscles ; but actual experiment does not come up to the 
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expectations which we might d priori form. If the shoe is not 
to be completely shapeless, then the indiarubber springs must 
pass at the bend of the foot oyer rollers. The arrangements 
are thereby made too complicated, and, besides, much force is 
lost. 

In order to improve the older and more severe deformities, 
we must use forcible methods of correcting the position under 
chloroform, or by plaster of Paris arrangements, and so on. 
Tenotony shoidd be avoided as much as possible, because the 
already weakened muscles may very readily be still more inter- 
fered with in their function thereby. As a matter of fact, this 
operation can, in the majority of cases, be avoided, as even the 
paralytic pes equinus, or equino-varus, opposes much less 
force to its reduction than, perhaps, a congenital neglected 
club-foot. 
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Gentlemen, — The patient that I bring before you to-day, 
you have already seen a few weeks ago. Some important 
changes have taken place in his condition since then, and these 
we shall study more closely. You remember that before his 
admission to the hospital he had been suffering from dysentery, 
which still persisted in a moderate degree. A short time before 
his admission, there had supervened on the dysentery a painful 
affection of the inferior extremities, combined with pains in the 
back and hips, which radiated downwards as far as the joints of 
the foot, and were associated with distinct functional disturb- 
ances. In addition, there was hypereesthesia, and increased 
reflex irritability of the inferior extremities, as well as a painful 
affection of the knee-joint, associated with swelling on the right 
side. This affection, which we then explained to be a neuritis 
lumbo-sacralis migrans, occurring as a consequence of the 
dysentery, has developed still further, and has even extended, 
as you will see, to the spinal cord. 

The interest and importance of the observation requires that 
we should repeat the whole history of the case. We shall do 
80, following the reports in the journal. 

B. Schmidt, a workman, aged 44, has not had the usual 
diseases of children, nor, till now, any serious illness. On the 
12th of October last, the patient observed that he evacuated a 
mucous and bloody stool, after severe tenesmus, and, in conse- 
quence, he sought medical advice. He was ordered castor oil, 
ud a white powder. After he had taken twelve powders the 

L 
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pain began to abate, and, after twenty- four, the blood disappeared 
from the stools. The patient estimates the amount of blood, 
mingled with mucus, which he lost during these fourteen days, 
as about two to three quarts. After the patient had been feeling 
quite well only for a few days, he experienced a stitch in the 
left lumbar region, which extended to the sacrum, and after- 
wards passed to the right thigh as a gnawing pain. The patient 
then applied to the medical outdoor dispensary [Poliklinik], 
the tenesmus still persisting, and again received castor oil and 
the powder, and was directed to lie in bed. Some days after, 
he experienced a pain in the right knee-joint, which daily 
increased in intensity ; it finally involved the entire lower leg 
down to the maleolus, and prevented the patient walking, or 
even standing. The right knee swelled a little. As the pain 
in the lumbar region did not diminish, the patient applied 
twenty cupping-glasses ; and as this had no effect, he put on a 
mustard plaster. As a result of this, the pain in the lumbar 
region disappeared, but persisted in the sacrum. For the last 
eight days pain has existed in the left leg, and especially in the 
knee, but without swelling. 

This note was made on November 21 st, 1869, the date of 
admission, and the following was the condition then : — The 
patient is well formed; muscles pretty strong; subcutaneous 
fat spare ; face pale and expressive of suffering, but otherwise 
normal. He lies continually in bed, generally on his back, but 
is able to turn on his side. He complains of gnawing pains in 
both knees, extending down the tibiae, but more severe on the 
right side than the left. These pains are continually present. 
He further complains of pain in the back, which occurs when 
he lies on his side ; he is not able to walk, from the severity of 
the pain in the knees and tibioo on standing up. The patient 
thinks that the weakness of the muscles of the legs is only the 
effect of the pain. Otherwise his condition is good, sleep and 
appetite nearly normal. There is slight fever. (Morning 
temperature, 37°-4 C. [99^-4 F.] ; pulse, 72 ; resp., 24. Even- 
ing temperature, 38°-4 [101°'2 F.] ; pulse, 76; resp., 24.) 

In the regions of the face, special senses, and upper limbs, 
there are neither abnormal sensations nor paralytic phenomena. 
The lower extremities are, on the contrary, seriously affected in 
their function. T!he patient lies in bed with his knees slightly 
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flexed ; when asked to straighten his legs he does so slowly, 
and with expressions of pain. On the left side the movement 
is more rapid, and the pain less. He brings the extended 
right limb to a position of slight flexion slowly, and is able with 
g^eat effort to raise it a little, so that the heel leaves the bed. 
But when stretched out, he cannot raise it. When the patient 
now lets the leg fall down again, we notice active contraction 
of the muscles of the thigh, the sartorius, quadriceps, and 
vasti. If we try passive motion, the patient does not complain 
of pain, so long as the movement is not extensive or rapid, but 
experiences pain on strong flexion ; yet we can, without much 
difficulty, bring the leg to complete flexion. Analogous afiec- 
tions are present on the left side, but less in degree. The left 
knee presents externally nothing abnormal ; the right is slightly 
swollen — not from any exudation in the capside, but a slight 
swelling of the internal condyle of the tibia. On pressure the 
joint is nowhere tender, except at this point. There is no 
swelling on the left side, but it is also tender to pressure over 
the internal condyle of the tibia. In other respects the legs 
present a perfectly normal appearance, even in respect to their 
nutrition. The joints of the feet are perfectly moveable.* 
Sensation in them shows no essential alteration, unless it be an 
unusual sensibility to slight pricking with a needle on the sole, 
which readily produces reflex contractions. In the thigh the 
muscles are tender to pressure, and so are the glutei on the 
right side. Pressure and tapping on the right trochanter causes 
pain. The electric irritability of the muscles is perfectly 
normal. 

The abdomen is flat, and quite relaxed. The patient 
evacuates occasionally, without much pain, a completely puru- 
lent stool ; at other times, a perfectly normal feculent evacua- 
tion occurs ; sometimes a mixed one. Examination per anum 
reveals nothing abnormal ; there is no special tenderness here. 

The patient was in this state when we saw him for the first 
time. We found that he was suffering from two diseases — a 
dysentery which was at that time in the form of white flux^ 
and a painful affection of the lower limbs, with serious func- 
tional disturbance, the knees being specially involved. We 
asked the question whether the second disease was the result of 
the first, as the fact of its following it in time suggests, and if 
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80, what its nature may be. In spite of the great painfolness 
of the knee-joint, we could not explain the case on the supposi- 
tion of a proper inflammation of the joint. There was no 
exudation, the condyle was only on the right side slightly 
swollen and sensitive, and passive movements were limited 
only to a moderate degree. At any rate, we could not ascribe 
to this affection of the knee the great disturbance of function 
of the lower limb, the great extension of the pain from the 
sacnmi and the loins to the joints of the foot. We were forced 
rather to look on the process as a nervous affection — a neuritis 
sacro-lumbalis, — and we were confirmed in this view by the 
neuralgic nature of the pain, the tenderness to pressure, the 
gradual extension of the process from the sacrum to the lower 
leg, and, lastly, by the hyperaesthesia. We could even explain 
the affection of the joint as a result of the neuritis. Tou have 
in other undoubted cases of neuritis had the opportunity of 
observing the development of tenderness, and even swelling of 
the joints. 

The relation of this nervous disease to the dysentery we 
shall inquire into more particularly when we have followed up 
to the present date the course of the disease. 

In respect to the dysentery, the symptoms which then 
existed were of a somewhat peculiar kind. Without consider- 
able pain, without tenesmus, there were stools of entirely puru- 
lent material occurring in the midst of perfectly normal fa>cal 
evacuations. We are able to conclude from this that there was, 
at some comparatively limited portion of the intestine, a process 
which led to the secretion of a good deal of pus, while tiie rest 
of the bowel had returned to the normal. We were unable by 
examination per anum to detect such a circumscribed ulceration, 
but its existence seemed exceedingly probable. 

In view of this, injections of nitrate of silver (once a day) 
and acetate of lead, in doses of 0-02 grain (J gr.) every two 
hours, were ordered, with light diet, and care that the bowels 
were regularly opened. For the neuritis we ordered an ascending 
constant current (twenty elements), to be applied for five minutes 
on each side from the exit of the sciatic to the sacrum. 

The treatment was very efiectual in the case of the dysentery, 
and from the 29th November there was no longer any pus in 
the stools, and the intestine has remained perfectly well ever 
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since. Not so, however, with the affection of the inferior 
extremities. 

On the 27th November we find it noted in the journal that 
the patient continues to complain of the pain in the knee, which 
exists spontaneously, as well as on moving. The pain in the 
upper parts is not confined to the sacrum, but extends down to 
the coccyx. The right lumbar region, and the two lower inter- 
costal spaces on the right side, are especially painful, and from 
there the pain extends to the anterior superior spine of the 
ileum. In this region the skin is painful to the touch, and the 
tenderness, on pricking with a needle, is distinctly increased. 
There is also hyperaesthesia in the left lumbar region, but of 
less degree. We can also recognise pretty considerable hyper- 
SDsthesia of the skin over the sacrum and coccyx. The skin of 
the abdomen shows slight, and that of the right intercostal 
spaces very lively hypersDsthesia on pricking with a needle. In 
the leg there is slight hyperaesthesia of the skin, and also of the 
muscles, on pressure. The movements of the lower extremities 
are still difficult, slow, and painful. The feet almost trail on 
the ground, and the patient can only walk when supported by 
some one. The pain in the knees persists, and is increased by 
long walking or standing. 

The general condition is in essentials good, but there are, 
almost every evening, slight febrile exacerbations (38*0 to 
38-5 0. [= 100-4 to 101-3 F.]) ; pulse, 72—84. 

On December 5th the patient complained for the first time 
of pain between the shoulders, which was at first taken little 
notice of, but persisted, and even increased. 

On 14th December he complained even more of pain in 
both knees and between the shoulders, which existed even when 
lying quiet* In walking — ^which, though always difficult, is 
still possible — the pain extends down the lower legs to the 
maleoli. The vertebraB between the shoulders are also some-^ 
what tender on pressure, and the patient further complains that 
in moving he feels the left arm painful. The shoulders them* 
selves are only painful on pressing in the neighbourhood of the 
ooracoid process, and here only to a limited degree. 

The general health is, on the whole, good. Yet the slight 
fever persists, and is even increased during the last few days. 
(M. 37*^-6 to 88^ E. 38^-3 to 38"-8.) 
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January lAth, 1870. — ^The chief subject of complaint now is 
the pain between the shoulders. The vertebrce are here pretty 
tender to pressure. There is no proper stifiBiess of the yertebrsB 
to be detected, but the patient states that the pain increases 
when he bends his head forwards; he therefore ayoids this 
moYement* He further complains that the pain increases when 
he moves in bed, especially at night, when he wishes to turn 
from one side to the other. The pain in the left arm still 
persists; it extends from the shoulder down to the elbow, 
occurring also in the muscles of the upper arm occasionally. 
The elbow (condyles of the humerus) is somewhat tender on 
pressure, as weU as the shoulder and the muscles of the upper 
arm. Hypenesthesia of the skin cannot be detected. The pain 
in the right side of the chest also continues, especially in the 
region of the lower false ribs. The movements of the arm are 
in other respects quite free. 

In the legs the pain has somewhat diminished, but whenever 
they are moved they readily pass into a state of tremulousness, 
with rather lively reflex contractions of the muscles of the 
thigh. 

Slight fever. — General condition xmchanged. 

It could no longer be doubted that the morbid process 
which, proceeding from the sacrum, had afiected the lower 
extremities, had now passed upwards, and that the tenderness in 
the vertebrso and in the inferior intercostal spaces on the right 
side, as well as the pain in the left arm, was dependent on it ; even 
the fever, which still persisted, must be referred to it, as the 
intestine had been for some time perfectly well. Without doubt 
the process had advanced to the spinal cord, and we could con* 
elude with great probability, from the prominent symptomsi 
especially the hypenesthesia and fever, that we had to do with 
spinal meningitis. In accordance with this view we prescribed 
repeated blood-lettings over the vertebrsB, and the inxmction of 
Ung. ciner., with the continuous use of small doses of iodide of 
potassium. 

The eleventh inunction has been made to-day (January 
16th), and although not yet well^ there is an essential improve^ 
ment in his condition. He is a good deal out of bed, walks 
about alone without difficulty, although still somewhat clumsily, 
especially at first ) he has been for several days quite free from 
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fever. The pains in the knees^ as well as between the shoulders, 
still persist, but they are less severe, and the pains in the back, 
in the side and arm, have quite disappeared. The tremulousness 
of the legs also occurs but seldom, although their movements do 
not yet possess their normal activity. The right knee shows 
still the slight swelling of the internal condyle, but is less 
tender on pressure as well as in walking. 

You will be convinced, by the course of the disease, of the 
correctness of our earlier view, that the process is a nervous one ; 
we have not to do with a primary affection of the knee-joint, 
but, on the contrary, this depends secondarily on the nervous 
affection. This latter took its origin in the sacrum, extended 
to the lumbar region, thence to the inferior extremities, affecting 
especially the right limb, the knee-joint participating, but the 
disease extending down to the maleoli and articulations of the 
foot. It was distinguished by spontaneous attaibks of violent 
pain, with periodic exacerbations, moderate hyperaesthesia, 
increased reflex irritability of the muscles of the thigh, and 
considerable functional disturbance in the lower limbs. From 
these symptoms we have sufficient foundation for designating 
the disease at its beginning as a neuritis migrans (lumbo-sacralis 
and ischiadica). It has doubtless passed afterwards to the 
spinal cord or its meninges, and has affected them, not very 
intensely, but distinctly enough, and has finally extended to the 
neighbourhood of the upper dorsal vertebrae. 

The disease is at present retrograding. We may hope that 
the improvement will be permanent, and that the patient will 
go on to recovery if no intercurrent exacerbations interfere. 
After the complete removal of the inflammatory phenomena 
(and we propose to push the inunction to slight salivation) we 
shall, continuing the careful use of the iodide, return to the con- 
tinuous current so much approved in neuritis, and we hope to 
remove what remains of the disease in a few weeks. 

Now that we have considered the symptomatology and 
diagnosis of this case by itself, we pass to the discussion of the 
question, whether the second affection, the neuritis migrans and 
meningitis, has any connection with the first, the dysentery, 
and, if so, how ? The occurrence of the former at a time sub- 
sequent to the dysentery renders it d priori probable that such a 
eooneotion exists ; but how far can we base such a conclusion on 
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known facts T Do paralytic conditions occur after dysentery, 
and of what nature are they f 

We have^ so far as I know, only occasionally heard of such 
affections of late years. But according to older observations, it 
is an undoubted fact that paralysis occurs not at all infrequently 
after dysentery. Joseph Frank quotes some observations of 
this kind, and refers especially to the dissertation of Fabricius, 
Helmstedt, 1750 : *' Paralysis sen hemiplegia transversa resolu- 
tionem brachii unius et pedis alterius lateris exhibet. Kara 
haBc paralyseos forma a Conrado Fabricio descripta post dysen- 
terias maUgnas epidemicas, adstringentibus et opiatis prssma- 
ture suppressas observata est." Observations were afterwards 
recorded by Graves, in which, after colics and inflammation 
of the intestine, paralysis occurred ; and English veterinary 
surgeons have observed cases among horses and cattle where 
paralytic weakness of the posterior extremities had followed 
inflammation of the intestine. Similar observations were 
recorded by Leroy d'EtioUes, in his prize essay (Paris, 1856), 
and others by Gubler.* 

According to these, there can be no doubt that sometimes in 
consequence of dysentery, as well as of other forms of inflamma- 
tion of the bowel and colics, paralysis occurs, which usually is 
confined to the inferior extremities, but may extend upwards, 
involving the superior extremities, in these latter cases taking 
by preference the form of paralysis transversa. There is not 
much said further as to the symptoms under which this paralysis 
occurs, but it is stated that sometimes it appears sudd^y 
without pain, but that more frequently it is preceded by acute 
pain in the legs. As to the period of its occurrence Joseph 
Frank states that it commonly begins after the dysentery has 
passed off, as well as when the latter has been too early sup- 
pressed by the use of astringents and opiates. As we now no 
longer believe in the danger of the suppression of morbid secre- 
tions, we will attach little weight to the last statement of Joseph 
Frank. But we find the first part of his statement confirmed 
in our case, for the dysentery was all but cured when paresis of 
the legs appeared. In other respects also we find that the time 
of occurrence in our case corresponds with the earlier observa- 

♦ " On the Paralytii occuixing after Acute Diseases." Archiv G^n^r., 
1860, i. and IL 
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tions; and we may even mention, as confirmatory, the remark- 
able circumstance that our patient showed an indication of 
paralysis transversa. For while the right leg was much more 
involved than the left, the right arm remained perfectly free 
when the left showed distinct evidence of being involved in the 
morbid process in the spinal cord, though not very severely. 

We are therefore justified, on the ground of earlier observa- 
tions, in considering the paralysis as a result of the preceding 
dysentery. But we have already assimied a definite anatomical 
process as at the basis of this paralytic affection. We have 
concluded from the symptoms that an ulceration of the rectum 
had occurred as a consequence of the dysentery, and that pus 
was discharged from the ulcerated surface, sometimes without 
any faecal admixture in the earlier periods, and without the 
tenesmus peculiar to dysentery. We may suppose that the 
inflammatory process had passed from this idceration to the sur- 
rounding cellular tissue of the pelvis, and had finally led to the 
neuritis lumbo-sacralis. This is indicated by the severe sacral 
pain accompanied with fever, and extending to the loins and hip, 
and finally to the legs. The grounds on which our diagnosis of 
neuritis and meningitis is founded we have already sufficiently 
stated. 

In this diagnostic interpretation of the symptoms we are not 
quite in correspondence with the views of earlier authors. But 
similar conclusions have been expressed by several writers, and 
it seems to me that we can find in a thorough analysis of the 
symptoms in this case a not unimportant confirmation. 

The original views of the nature of dysenteric paralysis by 
no means correspond to ours. Ko changes could be recognised 
in the spinal cord when opportunities presented themselves of 
examining it. Leroy d'Etiolles therefore enumerates it among 
the Faraplegise, which occur without disease of the cord. 
Gubler describes it among the paralyses occurring after acute 
diseases, analogous to those after diphtheria, typhus, cholera, etc. 
It was enumerated by English authors among the reflex 
paralyses, also on the groimd of the negative results of inspec- 
tion of the cord. 

We come here upon an important and interesting subject 
in nervous pathology, but one which extends beyond dysenteric 
pcuradysis and includes some other forms. 
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When Marshall Hall established the theory of the excito- 
motor nerves, or the reflex function of the spinal cord, he did 
not hesitate to make use of his new doctrine for nervous 
diseases. It was easy to refer some forms of convulsion to this 
reflex function. But, in his work on the '' Diseases of the Nervous 
System/' he drew attention to some casesof paralysis whose origin 
he accounted for in a similar way. In this way he interpreted 
the case of a child of two years, who, in consequence of teething, 
was affected with paralytic phenomena in the arm. In a similar 
manner Dr. Yeuldy referred infantile paralysis to the irritation 
of the teeth or the intestines. While, however, these views 
remained unnoticed, certain observations by Stanley soon after- 
wards attracted a great deal of attention, and led to the general 
acceptance of this theory. £. Stanley contributed to the ''Medico- 
Chirurgical Transactions"* a series of observations which 
were intended to show that symptoms of disease of the spinal 
cord, and especially paraplegia, may develox)e in consequence of 
affections of the kidneys and bladder, and that after death the 
cord will be found perfectly normal, with the exception of a 
moderate hypersomia. The author says, in a note to Case V. : 
'^ In this case we observe the same phenomena as in the four 
cases previously related, namely, inflammation of the kidneys, 
with paralysis of the lower limbs, but occurring under such cir- 
cumstances as were not likely to lead to an opinion that the 
sjnnptoms originated in disease of the spine." The first four 
observations of Stanley leave in considerable doubt the correct- 
ness of this conclusion. They are cases of paraplegia, with 
suppuration of the bladder and kidneys. On post-mortem 
examination there was the usual form of suppurative nephritis, 
and the spinal cord appeared normal. But this latter circum- 
stance, especially without a full microscopic examination, is not 
sufficient proof that the cord was actually normal, and it is 
exceedingly probable that we have here to do with myelitis, 
with the usual results of suppuration of bladder and kidneys. 
The fifth and sixth cases, however, deserve the importance 
which has been attached to them. The fifth case is that of a 
man who, in consequence of a gonorrhoea which had been 

♦ Vol. xviii. p. 260, 1833, « On the Irritation of the Spinal Cord and 
its Nerves, in connection with Disease in the Kidneys." 
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stopped by injection, was aflFected with retention of nrine ; 
the bladder and sphincter became paralysed, and the lower 
extremities lost, to some extent, their power of motion. Severe 
pain developed in the back, corresponding to the fifth lumbar 
vertebra, and after some time the inferior extremities were 
completely paralysed, with' almost complete anaesthesia. The 
jMitient died, and there was found enlargement and softening of 
the kidneys, with numerous small deposits of pus. The brain 
and cord appeared normal. The sixth case is that of a man, 
SO years of age, who suffered from gonorrhoea and phymosis. 
He was suddenly attacked with paraplegia as high as the 
umbilicus, with complete loss of motion and nearly complete of 
sensation. Fain in the loins had preceded this for a day or two. 
After death there was found congestion of the vessels in the 
lumbar region of the cord, but otherwise nothing abnormal. 
In the seventh case we have only a man, 35 years of age, who 
suffered from incontinence, and had for two years severe pain in 
the back, at the level of the sixth dorsal vertebra. The pain 
extended over the chest, and was accompanied with difficulty 
of breathing. No paralysis. After death the pelvis of the 
kidney was found dilated and filled with pus ; the cord was 
healthy. 

These cases, especially the fifth and sixth, show that we may 
have developed, in connection with diseases of the bladder and 
kidneys, forms of paralysis which have all the characters of 
spinal paralysis, and which may lead to death. These forms 
have been called Paraplegia urinaria, or uro-genitalis, in refer- 
ence to the disease to which they are related. As to the cause 
of their occurrence, the fact that on most careful examination 
the cord seemed to be normal, appeared to be much in favour 
of considering them reflex. Hence the name and the theory 
of reflex paralysis. But as this theory was as yet imsupported 
by any physiological observations, it was a welcome circum- 
stance when Comhaire, in 1840, in the course of some experi- 
ments instituted for a quite different object, made an observation 
which seemed to fit in exactly with these pathological observa- 
tions. In his dissertation* he states, that after extirpation of 
the kidney in dogs, he has always found a distinct weakness of 
the legs on the side operated on. 

* <' Sor I'ezstixpation des reins." Paiis, 18i0« 
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Stanley, in his paper already referred to, cites the observa- 
tions of Hunt, who had also observed four cases of kidney 
disease in combination with spinal symptoms. He also calls to 
mind cases of uterine disease, in which there may be such 
paralysis of the lower limbs as to confine the patient entirely 
to bed. 

The theory of reflex paralysis was especially supported by 
Graves,* whose observations on the paralysis following colics 
and inflammations of the intestine we have already referred to. 
Graves calls attention to the fact that pain, convulsion, and loss 
of motion may be produced by causes which act on the 
peripheral ends of the nerves ; that such actions might be 
propagated to the central organs, and thence produce by reflex 
action similar phenomena in other parts. Take, for example, 
the amaurosis from the action of cold on the facial branches of 
the fifth, and as belonging to this class also the paraplegias 
which occur in consequence of aflections of internal organs, 
especially those of the abdomen. 

In Germany this theory was represented by Henoch ;t but 
it was especi^y formulated by Romberg, and it obtained, 
through his well-known "Handbook of Nervous Diseases,'' an 
efiectual introduction to the medical public. In the edition of 
1846 the author brings forward, as a physiological confirmation 
of reflex paralysis, the fixity of the features after section of 
the fifth, and the immobility of the pupils after division of the 
optic nerve. He altered condition of the movements of the 
eyes in amaurosis, and the dumbness which follows anaesthesia 
of the acoustic are to bo remembered as pathological instances. 
" It is most difficult,'' he proceeds to say, " to determine the 
sources of reflex irritation in the domain of the sympathetic, 
whose provocative influence on spinal nerves has been proved 
both by experiment and observation." " The stimulating and 
invigorating influence on our power of movement exercised by 
the hygienic activity of our internal organs, has not yet been 
sufficiently recognised." We are reminded of the activity or 
sluggishness of the limbs in a regular or irregular state of the 

* "A system of clinical medicine." Dublin, 1843. 
t " Vergleichende Pathologic der Bewegungsneryenkrankheiten der 
Menscheu und der Hausthiere." Pri^e essay, Berlin, 1845i 
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bowels, and the origin of reflex paralysis is deduced from the 
withdrawal of this stimulating influence on the part of the 
sympathetic. Romberg, with the English writers, recognises 
three forms of reflex paralysis — 1, those arising from affections 
of the intestine ; 2, those depending on diseases of the urinary 
organs ; and 3, those referable to affections of the generative 
organs. 

In this way the theory of reflex paralysis was more 
distinctly formulised than before, it was also made somewhat 
artificial. It was, in fact, only admissible on the assumption 
that these three classes of secondary paralysis of the cord were 
not due to an anatomical process, but required to be referred to 
some reflex processes. As a matter of fact, however, this pre- 
supposition was only supported by the circumstance, that on post- 
mortem examination of such cases, as in those of Stanley and 
Graves, the cord appeared to be perfectly normal. Hasse and Va- 
lentiner have with perfect right raised the objection to the state- 
ments of Romberg, that the observations on which they are based 
are exceedingly imperfect, inasmuch as they were in no case 
made with the aid of the microscope ; and it is notorious that 
not infrequently spinal cords which are much diseased appear 
to the naked eye perfectly normal. Moreover, it is not possible 
to deduce any safe conclusion from the experiments of Comhaire, 
because the weakness of the legs mentioned by him is a result 
of the injury, and may be produced by a simple division of the 
lumbar muscles, without extirpation of the kidneys. 

Both of the series of facts adduced in confirmation of 
the reflex theory were thus seriously shaken ; and Romberg 
did not hesitate, in the third edition of his Handbook, to give up 
his former views as wanting in foundation. The theory of 
reflex paralysis lost in him a powerful authority, but it was 
not altogether given up. Although there were no positive 
experimental facts as yet in its favour, still the advance of our 
knowledge of the functions of the nervous system gave new 
and varied support to some such connection as that which 
Stanley, Graves, and Romberg had supposed. Particularly the 
discovery of the inhibitory nerves had this effect, demonstrated 
in the case of the vagus by Weber, in that of the splanchnic 
by Pfliiger, and in the superior laryngeal by J. Rosenthal. We 
became acquainted with nerves whose action consisted in the 
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inhibition of the action of other nerves. Reflex paralysis and 
reflex inhibition appeared very similar processes, and so the 
possibility of reflex paralysis was again rendered more probable. 
This has had all the more weight, as inhibitory processes came to 
be recognised in the cord itself. We must leave out the 
consideration of these processes here, especially as no perfect 
agreement has yet been attained as to them. The facts which 
have been proved, however, by Setschenow, Herzen, Golz, 
Nothnagel, Lewisson, etc., are these, that by strong irritation of 
peripheral nerves, the regular function of the cord (conduction 
and reflex action) may be completely interrupted for a time. 
The more recent work by Lewisson which treats of reflex 
paralysis, falls back on these observations. 

Before we enter on the consideration of these, however, we 
must, in order to keep to chronological sequence, refer to 
another theory of reflex paralysis brought out by Brown- 
S^quard in 1856. Under this designation he includes a largo 
number of cases of paralysis, especially of the lower limbs, which 
arise from diseases of the uterus, ovaries, kidneys, bladder, and 
intestine, as well as the lungs, toes, knees, and peripheral nerves. 
On post-mortem examination, the cord appeared in no case 
diseased ; but only in two cases was any microscopic examina- 
tion made. Brown-S^quard believes that these paralyses 
were due reflexly to the peripheral irritation, i.e, through a 
reflex contraction of the blood-vessels. If the reflex contraction 
of the vessels afiects the spinal cord, we have paralysis ; if it 
affects the muscles, we have atrophy of these. The author 
bases this theory on experiment. When he ligatured the pelvis 
of the kidney in such a way as to irritate its vessels and nerves, 
then he observed in the pia mater of the cord a contraction of 
the vessels. This theory has received little support, and it will 
be acknowledged that a reflex contraction of the vessels can 
hardly lead to a serious paralysis, which may even have a fatal 
issue. Jaccoud, who opposes Brown-S^quard's theory, supposes 
that anaemia does not produce paralysis, but convulsions ; but 
this objection is met, at least in the case of persistent anaemia, 
by the observations of Stenson. Jaccoud's own theory can 
also receive very little support ; his view that the irritation of 
the inflamed bladder or kidney exhausts the centres in the 
cord — ^ihat is to say, tires them out, and thus produces persistent 
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paralysis^ is almost without analogy in the records of physiology 
and pathology. 

On the other hand^ the experimental facts mentioned above, 
as to the reflex inhibitory centres in the cord, have induced 
observers to look for an analogy in reflex paralysis. Dr. 
Lewisson,* of Berlin, has done this, but on the understanding 
that the analogy only applies to functional disturbances of the 
spinal cord. His experiments also showed that violent irritation 
of the centripetal fibres may interfere with the normal fimctions 
of the cord, producing a paralytic weakness. Lewisson was not 
able to confirm the experiments of Comhaire, whose conclusive- 
ness we have already mentioned as doubtful. In ten experi- 
ments on rabbits and two on dogs, he observed no paralytic 
symptoms after removal of the kidneys. But when Lewisson 
drew out the kidney through the wound, and pressed it firmly 
between the fingers, he observed a complete paralysis, with loss 
of the reflex irritability, which lasted as long as the pressure 
continued, and generally a short time longer. At the same 
time the irritability of the sciatic nerve to the electric current 
remained intact. In the same way he was able to produce 
paralysis of the lower limbs, by crushing the uterus in rabbits, 
and also, on several occasions, by crushing a loop of intestine 
four centimeters long, and the urinary bladder, which had been 
previously emptied. The paraplegia induced in these ways 
always disappeared at once, and the centres were found intact 
after death, which usually occurred from peritonitis. Lewisson, 
from these observations, claims that the existence of reflex 
paralysis has been justified. There is no doubt that his 
experiments prove more distinctly than the earlier ones, that 
paralysis of the cord may be produced by peripheral irritation. 
But it is not to be forgotten that this paralysis only occurred 
as the result of violent irritation of the internal organs, that it 
occurred very quickly, and disappeared very soon after the 
cessation of the peripheral irritation. If we desire to compare 
these experiments with the reflex paralysis of Graves and 
Romberg, then we must first prove that the phenomena 
correspond. In the first pl^ce, the assumption, which even 

* " On the Inhibition of the Activity of the Motor Nerve Centres, 
by Irritation of Sensory Nerves." Reich, and Dn B.'s Archiv, 18C9, 
pp. 256-269. 
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Lewisson makes^ that the paralysis is functional, is by no means 
universally acknowledged. The cases in which the anatomical 
alterations have been proved to exist after death, are now as 
numerous as those with negative results, and the latter must 
always admit of doubt. But apart from this, it is exceedingly 
doubtful whether we can compare the primary diseases of the 
intestine, bladder, or uterus with the violent crushing xised by 
Lewisson ; and it is still more doubtAil if we can compare it to 
a continued crushing, without supposing that the irritability 
would diminish, and the paralysis finally disappear. On the 
contrary, the paralyses persist in the cases recorded, even after 
the primary disease is cured. A sudden disappearance of the 
paralysis has never been observed. Again, the onset of the 
paralysis is very seldom sudden ; it is generally preceded by pains, 
weakness, and dulness of sensation. The correspondence with 
Lewisson's experiments is, therefore, not very great, but yet it 
is not inconceivable that the two conditions may be referable to 
similar processes. At any rate, these experiments render the 
possibility of the occurrence of reflex paralysis exceedingly 
probable, and give it an experimental foundation. There occur 
cases of paralysis of the lower limbs, sudden in their onset, and 
disappearing after a short time, which happen, it may be, as a 
consequence of violent diarrhoea or colics. Such cases may 
very probably be explained as actual instances of reflex 
paralysis ; but we have few complete observations in which 
the commencement, symptoms, and course have been carefrilly 
noted. 

The majority of cases of secondary paralysis show so much 
divergence from the experiments of Lewisson, in their origin, 
symptoms, and course, that it seems useless to attempt to ex- 
plain them in that way, and we must approach the question 
from a difierent side. We have already seen that there have 
always been some opponents of the reflex theory. They sought 
for a material connection between the primary and secondary 
diseases, in the anatomical extension of the process. This view 
is, in fact, much older than the other, and was only put aside 
on the discovery of reflex action. Troja says, in 1780, "A 
violent inflammation of the kidney may induce an irritation 
of the nerves of the kidney, which may extend through these 
to the spinal cord ; in this way paralysis of the lower limbs, 
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with loss of sensation and motion, sometimes arise, and may 
lead on to death." 

And more recently, when so much doubt had been raised as 
to the theory of reflex paralysis, a return was made to the older 
view, and it was sought to establish an anatomical connection 
between the seat of the original disease in the abdominal cavity 
and the cord. 

Among the more recent opponents of the reflex theory is 
Sir William Qxdl,* who also opposed the vasometer theory of 
Brown-S^quard. He asserts that the " urinary paraplegia" oc- 
curs almost exclusively in men who have sufiered for years from 
diseases of the bladder or stricture of the urethra, and in whom 
it is to be presumed that the nerves of the mucous membrane 
are already blunted ; it almost never occurs in women and 
children. The negative result of post-mortem examination is 
of no importance, as microscopic investigation was seldom made. 
Gull is of opinion that the inflammation of the urinary passages 
is propagated, per continuo, to the cord, and that this is parti- 
cularly easy in man, from the complicated arrangements of the 
pelvic organs. In support of his view. Gull describes a case 
in which paraplegia occurred in consequence of gonorrhoea and 
gyphiUs, and on post-mortem examination the cord appeared to 
be normal ; on more careful microscopic examination, however, 
pretty extensive fatty degeneration was found beneath the level 
of the sixth dorsal nerve. 

Remak,t also, refers the paraplegia urogenitalis to neuritis, 
but in a somewhat different way. He states that he has seen a 
large number of cases in which the paraplegia was caused by 
disease of the larger nerve-trimks, mostly of an inflammatory 
nature, and he considers that most of the cases given by Leroy 
are of this kind. The cases of paraplegia, often of high degree, 
connected with paralysis of the bladder and subsequent neph- 
ritis, are caused by a lumbo-sacral neuritis, and curable by the 
constant current, although they have been formerly referred to 
disease of the brain and cord. This neuritis descendens begin- 
ning in the lumbar and sacral nerves, extends even to the 
plantar branches, and is accompanied by violent pain, and 

♦ " Med.-Chir. Trans./' vol. xxxix. 1856. 

t " Med. Central. Ztg.," 1860, No. 21 ; and "Oeaterr. Zeitschr. f. prak- 
tiache Heilkunde," 1860, Nos. 45 and 48. 
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freqaently a^oma. The tenderness on pressure disting^oishes 
this neuritis from myelitis. On the other hand, myelitis with 
neuritis occurs as the cause of parapleg;ia with paralysis of 
bladder and rectum. 

In the year 1S63» Kusmaul* recorded a case of paraplegia 
urinaria in which he detected, on post-mortem examination, 
besides an atheromatous condition of the pelvic arteries, a 
partial fatty degeneration of the nerve-tubes of both sciatic 
nerves. He considers that the cause of this latter lesion is the 
chronic inflammation of the pelvic cellular tissue, and the pro- 
pagation of this to the sheath and tubes of the nerves. 

I have also in my introductory addressf recorded three 
cases of paraplegia urinaria, of which two died and were 
proved to be cases of myelitis. The third, which was a case of 
vesical calculus, corresponded so closely with the others in its 
symptoms, that it also may be set down as myelitis. This 
myelitis begins with symptoms which indicate that the limibar 
enlargement of the cord is its original seat. It may be con- 
fined to this situation and remain incomplete, as in the third 
case ; or in the severer cases it may lead on to perfect paralysis, 
and extend further upwards. The symptoms in the three cases 
were essentially similar,, and may be summed up as follows : — 
After an affection of the bladder had existed for some time, 
there occurred prodromal symptoms in the form of pain, sleepi- 
ness, weakness of one or both legs, and then, with comparative 
suddenness, paraplegia supervened. This involved both motion 
and sensation, and was at first accompanied by increased reflex 
irritability, while the electro-muscular irritability remained 
intact ; there were also occasional attacks of violent pain in the 
logA. The paralysis was confined to the lower limbs and the 
sphinctors, and the disturbance of sensation at first extended to 
tlio inguinal region, becoming less from below upwards. These 
symptoms were referable to a rather limited affection in the 
tipper part of tho lumbar enlargement. The disease of the 
cord, therefore, began with a circumscribed affection at the 
point whore tho vesical nerves have their entrance and exit. 
It in natural to suppose that the disease had extended along the 
norvofl from tho diseased bladder to the cord. Yet this supposi- 
tion was not confirmed post-mortem. In both of the fatal cases 

* " Wurzb. mcd. Zeitechr.," iv. 56—03. f Konigaberg, 1865. 
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there was an intense myelitis, extending pretty widely — in one 
of the cases even to the brain — and characterised partly by 
softening and suppuration, partly by the presence of fatty 
granula? cells. It was most intense in the lumbar region, in 
which it had begun, but no distinct relation to the vesical nerves 
could be discovered. So that the propagation of the inflam- 
matory process — ^however probable it may appear from the 
course of the symptoms — has not been proved. We may, indeed, 
question whether the extension of a neuritis to the cord, and the 
production in that way of a myelitis, has ever been demonstrated. 

This gap in our knowledge has been, in great part at least, 
filled up by an interesting experiment which one of my students 
has recorded in his Inaugural Dissertation.* In his experiments 
on neuritis he irritated in various ways the sciatic of the dog 
and rabbit. In one of these experiments, the rabbit became 
paraplegic, and died in three days. On examination there was 
found a collection of pus at the place where the nerve had been 
irritated, and a similar lesion within the spinal canal exactly at 
the spot where the root of this sciatic enters the spinal cord. 
The cord was much softened at this part, and contained pus- 
corpuscles and fat-granules. The nerve-trunk between the two 
collections of pus showed nothing abnormal. This observation 
is an experimental proof of the fact that a local neuritis may 
induce an acute myelitis with complete paraplegia. It there- 
fore renders probable the progressive inflammatory process 
mentioned above, even in cases where a neuritis is not directly 
made out. 

It results, then, from these considerations, that in a con- 
siderable number of cases of paraplegia urinaria, an anatomical 
affection of the cord has been proved, in the form of a myelitis, 
which begins in a circumscribed lesion of the upper part of the 
lumbar enlargement. From this, and from the symptoms of 
lumbo-sacral neuritis which not infrequently precede, it appears 
probable that the inflammation of the bladder first passes to 
the nerves, and induces there a progressive neuritis. The 
experiment cited shows that this may lead to myelitis. This 
may therefore be looked upon as the most natural and frequent 
mode of occurrence of paraplegia urinaria. It is not yet deter- 
mined whether, in addition, an actual reflex paralysis does 
♦ Tiesler, " On Neuritis." Konigsbcrg, 1869, p. 25. 
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occur ; and tliis is in no way contradicted by physiological and 
experimental facts. It may be supposed to exist in those cases 
in which paralysis occurs in consequence of a violent painful 
irritation of the bladder or the intestines, perhaps also of the 
uterus, where the affection occurs rather suddenly, is not accom- 
panied by excruciating pain, and where the primary affection 
only lasts a short time, and so does not lead to the secondary 
process becoming independent. 

The same processes are applicable to the other forms of 
paraplegia, which used to be reckoned as cases of reflex 
paralysis. Returning to our own case, we see in it an exact 
counterpart of the ascending neuritis and affection of the cord 
which follow the diseases of the bladder. In our case we were 
able to conclude, from a careful observation of the symptoms, 
that the dysenteric process had advanced to the connective 
tissue of the pelvis, and had produced a neuritis sacro-lumbalis, 
which afterwards involved the cord, and extended up to the 
cervical region. The symptoms and the analogy with the para- 
plegia) urinarioo, afford sufficient evidence of the nature of the 
process. 

If, finally, we inquire whether an analogous process exists 
in the case of the third class of supposedVeflex paralyses — those 
associated with affections of the uterus — we shall find that here 
the matter is complicated by the occurrence of hysterical 
paralysis, and we cannot suppose that there is any anatomical 
alteration in that affection. But we may ask whetier a neuritis 
migrans may devclope in connection with the female organs of 
generation, which leads to paralytic, and particularly to para- 
plegic, sjTnptoms ? This question is also to be answered in the 
affirmative. I shall now show you a patient in whom, after 
a prolonged retroflexion of the uterus, symptoms of ascending 
neuritis ilio-lumbalis sinistra developed, followed by a neuritis 
descendens cruralis, with distinct paresis and emaciation of the 
corresponding limb. There supervened on this a slighter 
affection of the right leg, and the most manifest hysterical 
phenomena. But the original neuritis was distinguished from 
these later occurrences by the persistence and definiteness of 
the symptoms, and the resulting emaciation of the muscles. 
According to the experience of my respected colleague. Pro- 
fessor nildebrandt, this process is not infrequent in connection 
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with flexions of the uterus. We have, therefore, perfectly 
similar processes occurring in uterine paralysis to those which 
we met with in dysenteric and genito-urinary cases. 

I shall read to you the record of the case, and then we can 
examine the patient. 

L. Fischer, a working woman, 27 years of age, was healthy 
as a child, with the exception of an attack of hooping-cough. 
She first menstruated in her 13th year. The discharge was at 
first profuse, but ceased in her 15th year with the development 
of chlorotic symptoms. She suffered much from headaches, 
pain in the back, palpitation, and repeated swelling of the legs. 
Menstruation returned in her 16th year, and these symptoms 
diminished in intensity. Menstruation, however, was seldom 
regular, was often delayed, and at other times would occur every 
fortnight. In her 17th year, patient had an abdominal inflam- 
mation, which was treated with leeches and poultices, and lasted 
six weeks in all. Next year she passed through an attack of 
intermittent fever, which readily yielded to the use of quinine. 
In the same year she is said to have had two attacks of laryn- 
gitis and diphtheritis. In the winter of 1866-67 she had a 
severe attack of hoarseness, which increased to complete loss of 
voice, and only disappeared after prolonged treatment. Almost 
simultaneously occurred, for the first time, violent pains in the 
hands and feet, which were treated by blood-letting (venesection 
and leeches). In July, 1867, as patient was attempting to 
carry a sewing machine downstairs, she fell violently on the 
buttocks ; immediately afterwards she experienced severe pain 
in the abdomen, and retention of urine, which symptoms con- 
tinued, with some little change, till February of the following 
year. About this time patient had an attack characterised by 
fever, vomiting, and delirium, for which she was treated with 
cold applications to the head, warm poultices, and the inimction 
of mercurial ointment into the abdomen. She remained ill 
over six weeks. After this illness, there remained persistent 
pains in the abdomen, which were increased by moving, pressure 
of the clothes, etc. On this there gradually supervened, with- 
out the patient being able to assign any exact date, a certain 
weakness of the left leg, which was specially prominent after 
violent exertion, walking, etc. At the same time there occurred, 
occasionally, pains in both knee-joints, and in both legs, but 
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more strongly in the left ; these pains radiated from a tender 
spot in the sacrum, and extended upwards to the region of the 
lower ribs on the left side. In November, 1867, patient, on 
account of the state of her health, passed into a state of mental 
excitement, and had a convulsive attack, which, according to 
her own account, lasted three days, during which she only 
recovered her senses at short intervals. When the convulsions 
had disappeared, and patient attempted to leave her bed, she 
noticed a paralysis of the left leg, which entirely prevented her 
from walking. The convulsions have occurred frequently since 
then, sometimes several times a day, especially after mental 
excitement. The patient remarked that almost every convulsion 
is preceded by a violent dragging of the back of the head 
towards the neck, and a feeling of cold in the back and ex- 
tremities. In January, 1868, a fresh convulsive attack occurred, 
which lasted a whole day, and was immediately followed by 
paralysis of the right leg. At this time the patient could only 
walk through the room with the assistance of two crutches, 
and even this produced violent pains in the legs, especially the 
feet and knees. The functional disturbance was always greater 
on the left than the right side. The patient was treated from 
February till the end of July in the Gynaecological Clinique. 
On examination the following was noted : — Hymen present ; 
uterus situated higher than usual ; vaginal part swollen ; body 
of uterus retrofiexed ; the sound shows that the uterus is in- 
creased to three inches. The neighbourhood of left ovary is 
painful, and the pain sometimes increases to such a degree as to 
necessitate the application of leeches. General convulsions 
occur from time to time. — The paresis improved somewhat, but 
the left leg especially remained weak, and the patient complained 
almost continuously of dragging pains in it. 

On the 3rd December the patient was sent to the medical 
side for galvanic treatment. 

Present state. — You see that the patient is a strongly-built, 
muscular woman, with lively red cheeks and lips. She is 
perfectly free from fever, but lies for the most part in bed, and 
complains of gnawing and pricking pains in the abdomen, parti- 
cularly the left hypogastric region. These pains are pretty 
constanti but with frequent exacerbations. She complains^ 
besides^ of pains in the back, which are worse during menstrua- 
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tioiiy and of pains in both knees and feet; especially when the 
feet are cold. Now and again moderate pains in the hips occur 
In the joints of the upper extremities also, when they get cold, 
pains are experienced. These pains appear to be associated 
with a subjective feeling of cold, even when the patient lies in 
bed. Her hands and feet are generally cold. 

The chief complaint of the patient is of the weakness of 
the lower limbs, especially of the left leg, which prevents her 
walking through the room without crutches. On external 
examination it appears that the left leg is thinner than the 
right ; and this is true of the thigh as well as the leg. (Circum- 
ference of left calf, 36*3 ; right calf, 37*5 ; middle of left thigh, 
44; of right, 47 centimetres.) Both legs feel rather cool, but 
equally so. The left side of the pelvis is raised, so that the left 
leg aeems shorter. Pressure on the left trochanter, as well as 
on the femur, causes considerable pain, and so does pressure over 
the fibula and calf. Passive movements of the joints cause no 
pain, but she is very sensitive to pressure over the sciatic notch. 
The right leg is in most respects in a condition similar to the 
left, but the pain is less. The active movements of the legs 
are impaired ; they can only be raised slowly and imperfectly, 
especially the left. The joints of the knee and foot, including 
the toes, are freely moveable. Sensation shows no considerable 
alteration, but patient states that she feels the pricking of a 
needle rather less on the left leg than the right. 

Patient is not able to walk without support, as her knees 
give way imder her. She can only walk with a crutch and 
stick. She limps much in her gait, the shortened left foot being 
hardly set down. 



You can understand from this history how a very strong 
girl, who has only had a temporary attack of chlorosis, may 
develope a uterine aflFection with retroflexion and parametritis 
or oophoritis of the left side, and how, in consequence of this, 
the most pronounced nervous affections may occur. From the 
first, a painful affection of the left leg was remarked, which was 
directly connected with pains in the abdomen, in the sacrum, 
and the left lower ribs, and which led to functional disturbance 
and emaciation. It is distinguished from hysterical paresis b^ 
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the absence of any considerable alteration of sensation, and by 
the constancy of the symptoms. Looking to these symptoms, 
we must set it down as neuritis sacro-lumbalis and cruralis. 
A similar process has developed in the right leg. In connection 
with this nervous aflfection, we see that a series of hysterical 
symptoms have developed — headache, vomiting, aphonia, and 
general convulsions, which are essentially different from the 
symptoms of the neuritis in their changeable character. 

After the treatment of the uterine affection has been set 
agoing, the neuritis requires independent galvanic treatment, 
which we shall begin here, and we hope that we shall succeed 
in improving the paresis, if we do not completely cure it. 

"We have still to mention that M. Benedict, of Vienna, has 
described another form of traumatic reflex paralysis, which does 
not result from affections of the abdominal organs, but directly 
from diseases of the nerves. This form developes, according to 
him, in widely separate regions of the extremities. The most 
distinct case among those recorded ia the following : — ^A builder, 
65 years of age, sustained a fracture of the neck of the right 
femur. The fracture healed with a false joint, and was the 
source of continual pain. During treatment, ^ralysis occurred 
in the upper limb of the same side, with atrophy of the triceps, 
paralysis of the biceps, considerable paresis of the extensors of 
the carpus and fingers, of the interossei, and, lastly, of the 
extensor and adductor pollicis. Benedict found that he could 
produce reflex movements in the paralysed parts by acting on 
certain points in the neighbourhood of the fracture, and ho 
explained the affection as a traumatic reflex paralysis. By 
local electric treatment, and reflex irritation, the affection of the 
upper extremity was cured. These symptoms render it ex- 
tremely improbable that the paralysis of the upper limb in 
this interesting case was, in the proper sense, reflex. Even the 
atrophy of the muscles serves to indicate some process in the 
cord or nerve-trunks. It is possible at least to guess at the 
kind of anatomical process which would be produced by the 
continuous irritation of the nerves at the situation of the false 
joint, and which might lead to the secondary affection of the 
arm. We cannot fail to recognise an analogy with the 
symptoms of neuritis migrans ; but we cannot with certainty 
assert that the neuritis may be propagated through the cord. 
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I can only state, in reference to this point, that I have seen 
several cases in which the symptoms of neuritis passed from one 
lower limb to the other, or from a lower limb, in the course of 
time, to an upper, or vice versa. We have, however, no certain 
knowledge of the anatomical process which lies at the basis of 
such propagation. 

We have now. Gentlemen, passed in review the various 
forms of disease which have been described as reflex paralysis. 
The fact has been incontestably deduced, from a thorough 
analysis of these observations, that in consequence of various 
inflammatory organic afiections, a paralysis may develope which, 
from its symptoms, is referable to an afiection of the cord. 
This simple fact is of great interest in relation to the origin 
and mode of extension of nervous diseases. Important patho- 
logical theories and discussions have grouped themselves around 
this fact, and these have led us to attain to a fuller insight into 
the relations of these processes. We have attained to the result, 
that the existence of a true reflex paralysis is rendered probable, 
by physiological experiment, but has not yet been sufficiently 
proved by pathological observation, and that the most frequent 
mode of origin of these afiections is doubtless the progressive 
inflammation of the nerves, which not infrequently passes into 
the spinal cord. We recognise in this tendency to the propaga- 
tion of the process, a peculiar characteristic common to the 
nerves and the cord, and one which is of great interest and 
importance in the generalisation of nervous diseases. 

The views we have attained to, as to the nature of the 
secondary paralytic affections, are, of course, of great influence 
on treatment. They induce us to use an independent treatment 
for an independent affection ; and this would be quite super- 
fluous if the disease were reflex. The indicaiio causalis must 
always be attended to first. We must always, where possible, 
cure the original disease, to begin with, whether it consist of an 
inflammation of the bladder, or dysentery, or disease of the 
uterus, or neuritis. By the cure of these, the source of the 
secondary disease is often cut off, and the latter may imme- 
diately be reduced in intensity, or may remain stationary. On 
the other hand, it very readily increases in intensity and 
obstinacy with the continuance of the original infiammation. 
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At the same time, we do not always observe such a close con- 
nection. We not infrequently observe that the secondary 
paralysis persists^ and even gains in intensity, though the 
primary afTection is cured. And, per contra, if the primary 
disease is incurable, we need not give up hope of meeting the 
secondary affection. 

The second indication, therefore, is to treat the secondary 
disease itself. And here the first question is — ^What is the 
nature of the process ? From what has been said already, you 
will conclude that the diagnosis of the processes concerned is 
not so difficult, and that must form the basis of our treatment. 
If we have an actual reflex paralysis, then we should expect to 
cure it at once by diminishing or removing the original irrita- 
tion, and no other interference should be necessary. 

If, however, we have to do with an anatomical propagation 
along the nerves, then the treatment is of much greater con- 
sequence. If the cord has become affected, the prognosis is 
serious, but by no means very bad. There have been a consider- 
able number of cases of recovery and improvement recorded, 
even by the older authors, as well as fatal cases. According to 
the intensity of the inflammation of the cord, we prescribe 
blood-letting, rest, inunction of mercurial ointment, and we 
further recommend the use of iodide of potassium and elec- 
tricity. 

Ail recent authors who have studied neuritis attest the good 
effects to be obtained from the use of the constant current in 
this disease ; among these, Kemak is to be specially mentioned 
I am able in great part to confirm these statements, from the 
results observed in our clinique, and I consider this our most 
effectual therapeutic agent. But even when a neuritis has gone 
on to involve the cord, the constant current is still of service. 
In this case it is necessary to remove or diminish the inflam- 
matory irritation by blood-letting and mercurials, to begin with ; 
but we can then attain to very encouraging results by the careful 
and consistent use of the constant current (15-20 elements, 
without reversing the current, for six to eight weeks, or longer). 
I hope to attain some result from the use of galvanism in the 
two cases which I have brought before you. I expect to cure 
the male patient completely, and I trust that the suffering of 
the hysterical female will be still further mitigated. 



ON BRONCHIAL ASTHMA. 



BY 



A. BIERMER, 

ZURICH. 

Gentlemen, — We have just had the opportunity of 
examining together a characteristic case of bronchial asthma. 
You will have convinced yourselves by this observation that we 
can most easily expltdn the objective pulmonary symptoms 
during the asthmatic attack, if we suppose the existence of a 
spasm of the bronchi. 

I have on previous occasions pointed out, that the interpreta* 
tion of the so-called bronchial asthmas is to he found in the 
expiratory disturbance, and that the much prolonged and forced 
expiration with the sibilant rales implies an obstruction in the 
middle and smaller bronchi^ tchich almost necessarily forces us to 
the supposition of a spastic contraction of the bronchi. I think I 
have given you further evidence of this to-day, especially as it 
was possible in this case to adduce, by means of a new remedy, 
a therapeutic confirmation of the spasmodic nature of the re- 
spiratory obstruction. 

You will remember that we saw our patient a few minutes 
ago at the acme of an asthmatic attack, with the most distinct 
signs of obstructed expiration, we saw evidence of forced and 
prolonged expiration, with sibilant riiles, over-distension of the 
lungs, depression of the diaphragm, and so on. But the scene 
changed imder our very eyes after the administration of chloral 
hydrate. 

The asthmatic respiration, the r&le indicative of stenosis of 
the bronchial branches, the depression of the diaphragm, in 
short, all the signs of obstruoted respiration and over-distension 



172 ON BRONCHIAL ASTHMA. 

of the lungs connected therewith, disappeared in from five to 
seven minutes after the administration of the chloral. The 
respiration had become quiet and free, and in place of the aus- 
cultatory signs of stenosis, we found almost everywhere the 
normal respiratory sounds. 

Are we not warranted in taking the rapidity with which 
the scene changed as an evidence of the spastic nature of the 
bronchial asthma ? Is it not a very plausible conclusion from 
this experiment that the symptoms of obstruction of the tubes 
are dependent on a tonic contraction of their muscular fibre ? 
Or is it more probable that these sibilant rhonchi would have 
disappeared so quickly under the influence of chloral had they 
depended on a catarrhal tumefaction of the bronchial wall ? 

I will not at present follow out this question, but I think 
you will agree with me that the consideration which induced 
me to make the experiment has been fully justified. It struck 
me that if this was a spasm of the bronchial tubes, then it ought 
to relax under the influence of chloral, and the result should be 
an immediate one; and our expectation has not been dis- 
appointed. It appears to me, at least, that the action of the 
chloral in this case is like the answer to an arithmetical problem ; 
and this induces me to direct your attention more particularly 
to some controverted points connected with asthma. I shall ask 
you to glance at the theory of asthma, in order that you may 
understand my views on the subject! 

You may be aware that the older views of the Solidist school, 
according to which there was a nervous asthma depending on 
bronchial spasm, have been often opposed during the present 
century by adherents of the Anatomical school. Authors of 
considerable note have expressed the view that common asthma 
is not a nervous affection, but is always connected with emphy- 
sema and bronchitis. Even Lsennec, who does not deny the 
existence of a spasmodic asthma, still believes the catarrhe sec 
and emphysema to be the chief causes of asthma. This view 
naturally gained ground, because, as a matter of fact, patients 
with emphysema and coughs are most frequently afiected with 
asthma, and no nervous lesion is to be discovered at the autopsy 
in such cases. 

On the other hand, the bronchial spasm has been assigned 
its proper place in the causation of essential asthma by those 
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authors who have written monographs on the subject, as, for 
example, Ramadge, Lefevre, Bergson, Thery, H. Salter, &c.* 
These authors were practically acquainted with the disease, ^d 
concluded, from their study of it, that the cases of essential 
asthma are not explicable without taking into consideration a 
spasmodic element. 

If some still deny the influence of bronchial spasm on the 
production of nervous asthmas, as, for example, Wintrich,t 
we must blame in part the negative or contradictory results 
of physiological experiment. Nothing certain was formerly 
known as to the innervation of the bronchial tubes. While, on 
the one hand, Williams, J by irritation of the lungs, and Longet,§ 
by irritation of the stem of the vagus, said they had produced 
contraction of the bronchi, Wintrich as well as Budd attained 
to negative results on repeating their experiments. RiigenbergH 
also foimd that the vagus has no motor influence on the 
bronchial muscles, but that the increased pressure in the column 
of the manometer, on irritation of the vagus, is due to contraction 
of the oesophagus, thus producing pressure on the trachea on the 
one hand, and drawing up of the stomach, and, through it, of 
the diaphragm, on the other. 

It is, however, noteworthy that it has been established, by 
the most recent experiments of P. Bert,^ that Williams was 
correct in his statements. Bert succeeded, by galvanisation 
both of the lung and vagus, in producing contractions of the 
bronchi, and in registering the variations of pressure thus pro- 
duced by a graphic apparatus. It thus appears no longer 
doubtful that through the vagus the bronchial muscles may be 
brought into a state of tonic contraction. 

But Wintrich, in his opposition to the theory of the nervous 

* Ramadge, "Asthma," &c. Lond. 1835 ; Lefevre, " de TAsthme." Paris 
1847 ; Bergson, " Das Krampfhafte Asthma." Nordhausen, 1850 ; Thdry, 
" de TAsthme." Paris, 1859 ; H. Salter, " On Asthma." Lond. 1860. 

t Wintrich, " Virchow's Pathologic," vol. v., part 1. Erlangen, 1854. 

t WiUiams, " Report of the Meeting of the British Association, held at 
Glasgow in 1840." Lond. 1841. "Gaz. Med. de Paris," No. 38, 1841. 

§ Longet, " Comptes rendus," T. xv. 1842. 

II Riigenberg, in Haydenhayn's " Studien des i^hysiolog. Institute zii 
Breslau," 2 Heft. Leipzig, 1863. 

IF Paul Bert, " Lecon's sur la physiologic compar($e de la respiration.'* 
Paris, 1870. 
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nature of the affection, has rested his case not only on the 
negative results of his irritation of the vagus, but much more 
on the nature of the physical signs during the asthmatic 
paroxysm. The depression of the diaphragm, or, otherwise 
expressed, the distension of the lungs, was a stumbUng-block 
for Wintrich. He could not conceive how an increase in the 
amount of air in the lungs during the attack could be asso- 
ciated with a contraction of the bronchi, and therefore concluded 
that a tonic spasm of the diaphragm must be an element in the 
asthmatic symptoms. The considerations which led Wintrich 
to this conclusion are, however, much less trustworthy than his 
clinical observations, as I have shown in another place. 
("Bronchial Affections," p. 804.) 

The depression of the diaphragm is a constant occurrence in 
bronchial asthma ; it is not, however , the result of a tonic spasm of 
the diaphragm, but of an increase of the amount of air in the 
lungs, a blowing»tfp of the lungs (so to speak), and this depoids 
on the spastic contraction of the bronchi. 

Apart altogether from the inherent improbability of a tetanus 
of the diaphragm lasting for hours, it can be shown by direct 
observation that it does not exist during the asthmatic attack. 
I have at least convinced myself on every occasion, and you can 
do the same thing in this case, that the diaphragm presents its 
usual rhythmic contraction during an asthmatic attack. Its 
movements are, indeed, less distinct than usual, because its 
ascent is hindered by the distension of the lungs. And even 
when no movements of the diaphragm can be detected, this is 
no proof of a tonic spasm, since the diaphragm may appear 
immoveable for other reasons. 

We cannot directly prove that the depression of the 
diaphragm and the distension of the limgs are the results of 
spasm of the bronchi, yet from theoretical considerations we 
conclude that such is the case. We can show that, given a 
tonic spasm of the bronchi, the probabilities are, on physio- 
logical and clinical grounds, that the action on the mechanism 
of respiration will actually be what we meet with in asthma. 

In order to this, we shall endeavour, in the first place, to 
explain the physiological significance of the bronchial muscle, 
and then see how the hypothesis of its tonic contraction coin- 
cides with clinical observation. 
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The broncliial muscles are, doubtless, antagonists of the 
inspiratory muscles, in the same sense as the muscular fibres of 
the vessels are antagonists of the heart. They act as factors, in 
the tonicity of the lung, in opposing the over-distension of the 
air-passages during inspiration, and they also, along with the 
elasticity of the lung-tissue, assist in expiration. It is doubtful 
whether they are actively involved in ordinary expiration, but 
in forced expiration, and especially in expectoration, they have 
an expulsive action. In this reference we naturally think of 
the circular muscular coat of other mucous canals. 

We have not as yet been able to prove this function of the 
bronchial muscle by direct experiment. What we know on this 
point is the result of deduction and indirect calculation, and, of 
course, when we have to construct a theory as to the action of 
bronchial spasm from the general principles of physiology, there 
is room enough for varieties of individual opinion. 

It seems to me that a tonic spasm of the middle and finer 
bronchi must interfere both with inspiration and expiration. 
We can easily understand how, from the spasm, the resistance to 
inspiration, and the negative pressure within the thorax, are 
increased. There is also no doubt that the inspiratory forces 
are quite capable of overcoming any obstacles which the 
narrowed tubes may oflFer to the entrance of air into the lungs. 
For the inspiratory muscles can develope a relatively large 
amount of force. (Bonders estimates it at 75 mm. of mercury.) 

But it seems to me that the interference with expiration is 
of greater consequence than the inspiratory disturbance. This 
is a point which, in the controversy concerning bronchial 
asthma, has not received sufficient attention, and I shall, 
therefore, speak more fully of it. 

According to my ideas, the spasm of the bronchi is just as 
inconvenient for the interchange of air in the limgs, as the 
spasm of the intestine for the proper movement of the faoces. 
It appears to me, that the bronchial muscles in the spastic state 
will form a kind of sphincter, which will be more easily over- 
come during inspiration than expiration, and will interfere with 
the passage of the air out of the alveoli. 

I cannot admit the supposition of Wintrich, that the spasm 
of the bronchial muscles will necessarily be overcome by the^ 
more considerable expiratory forces, such as the elasticity of the 
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lungs and thorax, the expiratory muscles, etc., and this from 
various considerations. 

I cannot see that the most important elements in expiration 
are really to be called antagonists of the bronchial muscles, 
the relation which exists between them is rather that of co- 
operation. 

I must call your attention to the fact that the expiratory 
pressure acts not only on the contents of the alveoli, in which 
case it might readily overcome the bronchial contraction by 
tis a tergo, but it acts also on the bronchioles themselves. If 
we suppose the bronchial muscles to be in a state of spasm 
during expiration, then the aflFected bronchi exist imder the 
usual expiratory pressure, plus the pressure of the spastic 
contraction. Is it natural, therefore, to suppose, that under 
these circumstances the bronchi will be more strongly pressed 
together than the corresponding alveoli, and that consequently 
the ventilation of the alveoli will be seriously disturbed ? TVe 
may even suppose, that as the bronchioles are soft and com- 
pressible, they will rather be closed than opened by the 
expiratory pressure, and this will be almost equivalent to a 
valve-like closure of the alveoli. 

In order to disturb the proper ventilation of the alveoli, we 
only need, apparently, a small obstruction in the fine bronchi. 
We see this very well in capillary bronchitis, where closure of 
the alveoli very readily results from the swelling of the 
mucous membrane, or accumulation of the secretion. There 
also, the expiratory pressure is very often not sufficient to 
remove the obstruction, and the result is, an alveolar collapse 
where the inspiratory forces are also insufficient to draw air 
into the alveoli, or a blowing up of the alveoli when the 
inspiration is still strong enough to suck air into the alveoli, 
which no longer gets away freely. We must infer the 
existence of a similar condition in bronchial spasm, as the 
spastic contraction of the bronchi is certainly not to be esti- 
mated at less than the bronchitic obstruction; there arises 
blowing up of the lung, but no collapse, because the inspira- 
tory forces do their duty, and are strong enough to draw air 
into the alveoli. 

It is also instructive, in relation to this question, to observe 
how, on post-mortem examination, if any material, such as 
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froth, serum, mucu8, or blood exists in the bronchial tubes, 
the lungs do not collapse on opening the chest, the passage of 
the air from the alveoli being hindered. This is very striking, 
as compared with the rapidity with which the lungs of healthy 
animals fall together on opening the thorax and exposing them 
to the atmospheric pressure. The difference in these two cases 
shows very plainly that obstruction of the bronchi, even when 
it is slight, may counteract the elasticity of the lungs. 

I was able to demonstrate to you, a short time ago, a most 
striking example of acute distension of the lungs in a patient 
who was suffocated by obstruction of the bronchi with blood. 
Both lungs were so distended that their anterior edges overlapped. 
The inflated border of the right lung projected over that of the 
left 2*5 centimetres, and the triangular space which lies between 
the diaphragm and the lungs, and which is occupied by the 
pericardium, was only 4 to 5 centimetres broad and high. 
This* over-distension of the lungs had arisen most acutely 
during a death struggle, which scarcely lasted a quarter of an 
hour, from the passage of blood down into the bronchi. 
Although the lungs were otherwise perfectly normal, they did 
not collapse in the least when taken from the body, and it 
required a great amount of force to reduce their volume in the 
least by pressure ; to such a degree did the existence of frothy 
clot in the tubes prevent the exit of air from the alveoli. 

Wintrich and, following him, Bamberger * and J. 0. 
Lehmann,t have laid very great weight on the depression of 
the diaphragm, as militating against the view of bronchial 
spasm. They have asserted that in tonic bronchial spasm the 
diaphragm should be elevated, the circumference of the chest 
diminished, and the intercostal spaces sucked in — all of which 
are, of course, just the opposite of what we find in bronchial 
asthma. I cannot, as I have already mentioned, agree to this 
view. I would expect to find elevation of the diaphragm, and 
narrowing of the thorax, and drawing in of the intercostal 
spaces, if we had to do with spasm of the lung in which both 
alveoli and bronchi were reduced to a smaller volume. But 

♦ von Bamberger, " Ueber Asthma nervosum." Wiirzb. med. Zeitschr., 
Bd. vi. 1865. 

t J. C. Lehmann, " Om Pathogenesen of Asthma hos Voxne." Bibl. f. 
La6g. 5, R. xiiL 1866. 

N 
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Buch a spasm of the lung does not exist, and in spasm of the 
bronchi alone the matter is entirely different. 

In that case I would expect that the bronchioles would be 
more strongly contracted than the corresponding alveoli, and 
that the alyeoli, in consequence of insufficient exit for the air, 
would be acutely inflated, and so the diaphragm depressed. I 
repeat, once more, that, to my thinking, the antagonists of the 
bronchial muscles, which are to be sought among the inspiratory 
muscles, will exert themselves, and draw the air through the 
narrowed bronchioles into the alveoli, while the air will be 
slowly and imperfectly expelled in expiration, in spite of the 
additional force called into requisition. 

From the insufficient aeration, and the distension of the 
lungs, result the most important phenomena of asthma — the air- 
hunger, and the reflex efforts of the respiratory forces. 

The self-regulating power of the respiration, exercised by 
n^eans of the vagus, has this effect, as shown by Breuer,^ 
that the different kinds of interference with the breathing are 
combated by suitable modifications of the respiratory process. 
In cases where the emptying of the limgs is obstructed, then 
expiration is reflexly strengthened and prolonged, and con- 
versely in imperfect distension of the lungs, the inspiratory 
act is strengthened. The aeration of the lungs thus corrects 
itself by a so-called reflex mechanism in the vagus, just like a 
self-regulating apparatus for ventilation. 

Clinical experience accords with this law, only I find that it 
is not so much the volume of the lungs which is the determin- 
ing condition as the plus or minus of the interchange of air. 

As a matter of fact, we observe at the bedside, that when 
the entrance of air to the alveoli is imperfectly carried out, then 
the inspiratory act is always exaggerated, and that when the 
exit of air from the lungs is hindered^ expiration is increased 
in strength and duration. 

The interference with the entrance of air is usually associated 
with diminution in the volume of the lungs, and it is so far 
correct to say, that the increased inspiratory activity bears a 
certain relation to the fulness of the alveoli. But we must not 

* Breuer, " Die Selbststeuerung der Atlimung durch den N. v^gus/* 
Sitjningsb^T- <)er k. k. Akadauiie der Wiaaengcb. zu Wien. l^d. Iviii. 
Abth. ii, Nov. 1868. 
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forget that the inspiratory act, by overcoming the elasticity of 
the thorax and lungs, gives material assistance to expiration, and 
that, therefore, inspiration is also increased as an auxiliary, 
even in obstructions, to expiration. This auxiliary exaggera- 
tion of inspiration may, therefore, be observed, even with dis- 
tension of the alveoli. 

On the other hand, we can say in respect to exaggerated 
expiration, that it is associated with increase of the volume of 
the lungs ; for in all cases in which we observe any considerable 
interference with the passage of air from the alveoli — whether 
this depends on bronchitic swelling of the mucous membrane, or 
on bronchial spasm, or on emphysematous diminution of the 
elasticity of the lungs — there is always a certain amount of 
over-distension of the lungs with depression of the diaphragm. 

The prolongation and exaggerated intensity of expiration 
is very marked in bronchial asthma, and this corresponds with 
the supposition of a bronchial spasm ; for expiratory dyspnoDa is 
as characteristic of narrowing of the smaller bronchial branches, 
as inspiratory dyspnoea is of stenosis of the larger air-passages. 

It will be convenient in future to distinguish two principal 
forms of dyspnoea — that which is chiefly inspiratory, and that 
which is chiefly expiratory. You may take as a typo of 
inspiratory dyspnoea, the respiration in croup, oedema glottidis, 
obstruction of the trachea, etc. ; and the best example of the 
chiefly expiratory form is to be found in bronchial asthma. If 
you compare the type of respiration, in obstruction of the larynx 
or trachea, with that of an asthmatic attack, the difference will 
be sufficiently plain. We shall make the comparison now, and 
first observe the respiration in croup. 

In croup the patient uses all the accessory inspiratory forces. 
The muscles of the throat, neck, and thorax are all in full 
activity, in order to raise and widen the chest. The head and 
neck are extended ; the larynx follows the movements of the 
hyoid muscles, which draw it downwards at every inspiration. 
The ribs mostly move upwards. The diaphragm also acts 
strongly ; does not, however, pass downwards sufficiently, but 
rather draws in the xiphoid and lower ribs (7-9). The respira- 
tions appear relatively slow, because the inspiratory phase 
occupies a longer time. In spite of all his exertions, the 
patient does not succeed in drawing i^ the proper quantity of 
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air, and the result is a marked rarefication of the air in the 
lungs, wliich in a high degree favours the falling in of yielding 
parts of the thorax during inspiration. The supra-sternal 
region, the supra-clavicular region, but especially the lower part 
of the sternum and the neighbouring cartilages of the ribs, 
are sucked in during inspiration. A well-marked transverse 
depression arises, from this dragging in of the thorax, imme- 
diately above the situation of the costal insertion of the 
diaphragm, showing that the reserve space of the pleural sac 
is not filled up by the lungs, in spite of the exaggerated inspira- 
tion. During expiration the sucked-in cartilages hasten back 
to position^ the depressions in the neck disappear, the larynx 
returns to its normal situation, and the air passes quickly out. 
Expiration generally occurs easily and shortly, if no complica- 
tion (especially in the finer air-passages) leads to other con- 
ditions. 

Very difierent from this is the type of respiration in the 
attack of bronchial asthma. We find here, indeed^ generally a 
distinct exaggeration of the inspiratory act ; but this is only of 
subsidiary importance. The alteration is mainly in expiration, 
which occurs with the use of all the forces, and appears as much 
prolonged as inspiration in croup. 

The duration of expiration is generally double that of 
inspiration, and the prolongation of the respiration, which is 
generally more marked in asthma than croup, is chiefly depen- 
dent on the prolonged expiratory phase. It is not unusual to 
find the patient occupying four or five seconds in each expira- 
tion, in order to empty the lungs, while inspiration is finished 
in one or two seconds. The pause between expiration and 
inspiration is altogether absent. 

All the accessory muscles are brought into use in expira- 
tion, and act most vigorously. This is most distinctly seen in 
the abdominal muscles, although those of the back are also con- 
cerned. The recti abdominis are tightly stretched^ the upper 
.regions of the abdomen remain full, while a transverse depres- 
sion above the umbilicus indicates that the transversus muscle 
meets with an obstruction in its upper half, formed by the 
abdominal organs, which are unable to ascend sufficiently, on 
account of the distension of the lungs. The transversus. also 
draws the lower ribs a little in towards the vertebrae, so that the 
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Btemo- vertebral diameter may appear reduced. In other respects 
there is no drawing in of the thorax observable. 

Speaking and coughing are difficulty on account of the in- 
sufficient expiration. It therefore happens that the patients are 
almost entirely unwilling or unable to speak during the 
paroxysm^ and that in order to the expectoration of a thin sero- 
mucus^ which is secreted after a time^ there occur paroxysms of 
coughing in which ten to fifteen expiratory impulses may be 
counted to one inspiration. 

On auscultation^ we observe that the respiration is full of 
riUes. Inspiration and expiration are sibilant^ but especially 
the latter. The sonorous^ dry rhonchi of the prolonged expira- 
tion are very characteristic^ as they indicate the constriction of 
the bronchi. They may be heard even in those cases where the 
asthma has occurred as a nervous affection without preceding 
bronchitis. We can determine the degree of the bronchial 
spasm from the sibilant rdles. In slight spasm the sibilant 
rhonchi in inspiration and expiration are almost equally loud ; 
in stronger spasm they are stronger in expiration^ but when the 
bronchial spasm has reached its highest degree^ they disappear 
completely^ because the interchange of air is in most places 
reduced to a minimum^ and the conditions are absent for the 
production of any respiratory murmur in the finer air-passages. 
For the most part we hear a short and weak whistle in inspira- 
tion, and a longer and stronger in expiration. The vesicular 
respiratory murmur is in all circumstances concealed or absent. 
I think you will find that all this corresponds with the theory 
of bronchial spasm which I have brought before you. 

If you further avail yourselves of percussion, you will find 
that it also proves the existence of the distension of the lungs 
produced by the bronchial spasm^ often after a few inspirations, 
as well as the diminution of the movements of the diaphragm 
associated therewith. 

In the lower regions of the thorax, especially behind and at 
the side, you will hear a modification of the tympanitic note, 
which I am accustomed to call the bandbox note, from its 
resemblance to the percussion note of a bandbox. The band- 
box note is sonorous and deep, but has a somewhat tympanitic 
timbre. The physical conditions of this modification I shall 
not attempt at present to explain, but I can assure you that 
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they depend on an increased tension of the alveolar tissue. The 
bandbox note is to be heard wherever a considerable portion of 
over-distended lung lies close to the thorax (whether the alveoli 
are acutely distended or permanently emphysematous), and we 
can demonstrate on the dead body that this modification depends 
on the distension of the alveoli by artificially distending the 
lung to a certain extent, and then percussing. 

You will also prove by percussion that the borders of the 
lung are depressed for one to three intercostal spaces, and do 
not alter in inspiration and expiration^ but again pass upwards 
gradually after the asthmatic attack is over. 

To summarise the chief objective signs of bronchial asthma^ 
we recognise — (1) the exaggeration of the inspiratory and 
expiratory efforts, especially the marked increase in strength 
and duration of expiration ; (2) the sibilant stenotic respiratory 
murmur in the finer bronchi, which, however, in the highest 
degree of the attack, may pass into a cessation of all auscul- 
tatory phenomena; (3) the bandbox percussion-note corres- 
ponding to the distended portion of lung ; (4) the increase in 
area of the lung as determined by percussion, and its uniformity 
in inspiration and expiration; (5) the limited movements of 
the depressed diaphragm. 

All these phenomena are easily brought into harmony on 
the supposition of a spastic contraction of the bronchi, with 
consequent distension of the lungs. On the other hand, it 
would be impossible to explain the sibilant rhonchi, which 
distinctly point to a narrowing of the air- tubes by a tonic spasm 
of the diaphragm. 

The tonic spasm of the diaphragm has been studied by 
Duchenne* in animals ; he faradised the phrenic, and thereby 
produced contractions of the diaphragm. But the phenomena 
produced do not, in my opinion, correspond with those of 
bronchial asthma. Duchenne says, for instance, that the 
respiration consists of a sharp inspiration and a short expira- 
tion, whUe the lower half of the thorax is permanently dilated. 
He also brings forward an observation of Valette, the only one 
of tonic spasm of the diaphragm in man of which he knows. 
In this observation, however, the expiratory straining of the 

* Duchenne, "Bulletin de TAcad;," 1853, T. xviiL; et "Electrisation 
loc&Usie,'' p. 488. Paris, 1865. 
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abdominal muscles was absent^ the upper parts of the thorax 
showed very limited inspiratory and expiratory movements^ the 
number of the respirations was 46 in the minute^ and in every 
part of the chest intense bronchial breathing (? !) was heard. 
These are results which^ if the observation is correct^ harmonise 
as little as may be with the phenomena of bronchial asthma. 
But, besides this, Duchenne asserts that contraction of the 
diaphragm leads in a few minutes to commencing asphyxia, 
and it is therefore improbable, on this ground also, that we have 
a diaphragmatic spasm in bronchial asthma. 

Is there a form of asthma dependent on diaphragmatic 
spasm P To this I would answer, that tonic spasm of the 
diaphragm occurs in tetanus, and leads to symptoms of asphyxia, 
but without the features of asthma, and that clonic spasm of 
the diaphragm has been occasionally observed, and forms a 
peculiar variety of asthma, which is not to be identified with 
bronchial asthma. 

I observed an interesting case of this kind in the year 1861, 
and will give a sketch of it here, for the sake of the differential 
diagnosis. 

The patient was a girl, 22 years of age, who was placed 
imder my care on account of capillary bronchitis, and distension 
of the lung. She suffered at first from ordinary dyspnooa, but 
later on she had paroxyms of a peculiar, very violent asthma, 
recurring every eveniog. The attacks were in the form of 
spasmodic tetanic inspirations, and forcible expirations. After 
a short spasmodic inspiration, in which all the inspiratory 
muscles were concerned, the thorax remained for some seconds 
(three to four) in the inspiratory position, with the muscles of 
the neck stretched, and the epigastrium prominent. During 
this period a deep transverse depression formed in the meso« 
gastrium ; the neck began to be distended, the expiratory muscles 
of the abdomen came into action, but no emptying of the lungs 
followed. Only when the tetanic inspiration relaxed did the 
expiration occur quickly and audibly, as in sobbing. Imme^ 
diately after the rapid expiration the short inspiration again 
occurred, and the fixation of the dilated thorax, and so on. 
The impulse of the heart was not to be detected in its usual 
situation at the height of the inspiration, but in the scrobiculus 
cordis, and we could feel the heart distinctly passing upwards 
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during expiration. When the spasm passed off, the impulse 
was felt in the fifth intercostal space^ between the sternum and 
the line of the nipple. The heart-sounds were weak but 
distinct, the pulse during the spasm small and regular 
(110-120), and, after the attack had passed off, 84-88. On 
auscultation there was no vesicular murmur, but a dull inspira- 
tory and rough expiratory sound. Swallowing was impossible 
during the attack, but not speaking; the movements of the 
glottis were not at all impaired. The patient complained of 
severe pains in the region of the diaphragm, especially on the 
left side, and conducted herself in a very excited manner. If 
chloroform was administered, which was often done during the 
attack, then a state of quiet occurred after a few inhalations ; 
but as soon as the narcosis had passed off to some extent, the 
spasm always returned, till it passed off in from a quarter of an 
hour to an hour. 

The spasmodic attacks recurred almost daily for two months, 
at first with great regularity, afterwards irregularly. Their 
intensity increased, and once or twice they were so violent that 
six to twelve seconds were counted during the tetanic fixation 
of the thorax. The inspiratory spasm was frequently combined 
with violent spasmodic fits of coughing, which took the place of 
the forced expirations. Consequent on these fearful attacks, 
emphysema and bronchial ectasis developed, and these led to the 
death of the patient four years after. When once the emphy- 
sema had developed, the patient had also, in addition to these 
attacks, a permanent dyspnoea, of the ordinary asthmatic type 
(prolonged whistling expiration, etc.). We could then easily 
enough distinguish between the expiratory dyspnooa and the 
spasm of the diaphragm. 

There can be no doubt that we had here an instance of 
reflex clonic spasm of the diaphragm ; we could, indeed, feel 
the spasmodic movements of the diaphragm. The whole 
features of the attack reminded one of a well-known form of 
spasm of the diaphragm, singultus, and it was only distinguished 
from that, in respect that the inspiratory spasm could be observed 
with great completeness, and lasted several seconds. I have 
since then observed two similar cases of spasm of the diaphragm 
in hysterical patients, but they were never so violent or 
persistent. 
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1 must also relate to you another case of inspiratory asthma 
which came under observation a year ago in a hysterical patient, 
because it throws some light on the controyersy concerning 

In this case the affection takes origin in the larynx; it 
belongs, therefore, to the category of the so-called laryngeal 
asthma, if you choose so to reckon it, but does not depend on 
a spasm of the glottis, but paralysis of the dilators of the 
glottis (the musculi crico-aryta^noidei postici). 

The patient is a lady, 33 years of age, belonging to a 
respectable family; she possesses a robust frame and a good 
constitution, but has been troubled for some years with violent 
hysterical attacks. When she came under my observation there 
was a paralysis of the right fore-arm, with very painful contrac- 
tion of the hand, which has now disappeared, and in addition to 
this a peculiar disturbance of the respiration, which still persists. 
The patient never breathes normally, but there are quiet periods 
in which the type of respiration differs little from the normal, 
in spite of the paralysis of the vocal cords. These are inter- 
rupted by more or less violent attacks of dyspnoea, which are 
painful to see. 

In the quiet periods the patient breathes with about double 
the normal frequency, but without special effort. The muscles 
of the neck and intercostala are only slightly active, and 
the diaphragm acts as usual. In conversation the sentences 
are frequently interrupted by short pauses, during which the 
patient draws breath. Occasionally one hears a slight shuffling 
r^e in the larynx in inspiration and expiration. Any exertion 
increases the respiratory movements. 

On laryngoscopic examination the movements of the cords 
are seen to be inverted. The arytenoid cartilages, with the 
vocal cords, do not move apart in inspiration, and do not 
approach in expiration. The voice, which was formerly 
aphonic, is now better, but the right cord does not during 
vocalisation perfectly accord with the left. In other respects 
both cords go together during vocalisation, and then go apart 
at the succeeding inspiration (normal type of movement). 

From time to time the respiration becomes sighing and 
more difficult. Each respiration is then accompaniod by a 
shuffling sound, and their frequency is increased (24-40) ; the 
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action of the intercostal and cervical muscles is also increased. 
The larynx is moved forwards^ and the two vocal cords approach 
during inspiration till the glottis is reduced to a small slit. 
The diaphragm tries to depress itself still further, but its 
movements are small, because the patient makes no regular 
expirations. The expiration is not exaggerated ; it appears as 
if the patient had no need of strong expiration. 

On auscultation we hear in every part of the limgs only 
weak respiration, and over the larynx gasping stridulous r&les. 

After respirations of this kind have existed for several days 
(only interrupted by sleep), the patient appears very tired, and 
complains of pain in the throat, and in the neighbourhood of 
the insertion of the diaphragm. 

But the form of respiration described often increases till 
violent attacks develope, which are so remarkable that I cannot 
avoid describing them to you. 

In these attacks the chief phenomenon is an almost perfect 
closure of the glottis, which is produced by the vocal cords 
during inspiration laying themselves together, so as to render 
the entrance of air impossible. The glottis opens distinctly in 
expiration, but closes immediately on inspiration. We can see 
this with the laryngeal mirror. During the paralytic closure 
of the glottis, which is often of long duration, there occurs a 
complete cessation of respiration, with great subjective feeling 
of want of breath. The cessation of respiration is not absolute, 
however, for although the thorax hardly moves at all, still 
there are visible movements of the diaphragm, which serve to 
a certain extent to aerate the lungs. 

The attacks occur often without any known cause, or they 
come on from excitement, or pain, or after the administration 
of chloroform in order to apply a plaster-of-Paris bandage. In 
the great majority of cases they occur in the evening, rarely in 
the course of the day or night. Their duration varies from half 
an hour to five hours. The patient feels when attacks are 
coming on, and those about her can see it on her. She appears 
sleepy and dull, and the change of the quiet respirations into 
the loud and stenotic^ is the indication of the occurrence of an 
attack. 

The patient now breathes deeper and deeper ; loud inspira- 
tory and weak expiratory laryngeal sounds are heard, as if of 
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sucking ; the patient speaks little, and the voice is weaker, the 
vocal cords approach continually closer in inspiration ; the 
muscles of inspiration come into fullest activity, those of the 
neck and larynx being especially on the stretch. The larynx is 
pulled 8tro^gly forwards and somewhat upwards. The inspira- 
tory phase becomes continually longer, and the expiratory 
remains short and weak. The respirations often occur only 
four to six times in the minute. The shuffling, laryngeal sound 
passes more and more into a sharply resounding modifica- 
tion, for which it is difficult to give a proper designation. It 
might be called an inspiratory cry, and it is occasionally so 
loud as to be heard in a neighbouring room, or on the street. 

When the height of the attack is reached, there occurs a 
prolonged closure of the glottis, which resembles an actual 
cessation of respiration. The patient sits upright in bed, 
apparently apnoic, generally with the head backwards. The 
muscles of the neck and hyoid bone are mostly on the stretch. 
The larynx is fixed, and carried forwards and upwards by the 
firmly contracted supra- and infra-hyoid muscles. We see, 
among others, the genio-hyoidei, sterno-hyoidei, sterno-thyreoidei 
and omo-hyoidei projecting as tense, fleshy bundles. The sterno- 
mastoids, scaleni, and trapezius are also firmly contracted. The 
upper part of the thorax seems to be pulled up, and the depres- 
sions of the neck have sunk in. Slight movements of the inter- 
costal muscles and the diaphragm arc visible ; the abdominal 
muscles are passive. No rales are to be heard, and there is no 
cough. If she coughs accidentally or by request, the glottis 
opens to the expiratory current; this is easily proved by 
laryngoscopic examination. But the cough is weak. Swallow- 
ing is disturbed. If we give her, for instance, chloral, she 
gulps it down, and then coughs or sneezes. 

After the patient has been in this condition for 20, 30, 40, 
60, or even 100 seconds, the picture changes. She becomes 
restless ; a slight lividity spreads over the coimtenance ; the 
face is painfully distorted ; movements of the jaws are made ; she 
moves the body hither and thither, touches surrounding objects 
nervously with the hands, calls on the nurse, hangs on her neck, 
clutches the bed-cover, presses spasmodically on any neigh- 
bouring object, supports herself on one arm and sends the other 
in the most various directions ; spastic contractions fly over the 
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face, through one or both arms, through the whole body — it is 
a horrible sight for those unaccustomed to it ! 

At last the fit resolves, generally with a hoarse cry; the 
glottis is once more opened, and the thorax sinks together in 
expiration. The patient breathes distinctly ; we can hear the 
inspiratory whistle and the short expiratory sound. Then begins 
anew the onset of prolonged inspirations. The respiration of 
the patient is again characterised by the forward movement of 
the lar}mx, and the spasmodic action of the accessory muscles 
of inspiration with limited movement of the diaphragm, till 
again the closure of the glottis occurs, and a cessation of 
respiration for 20, 30, or more seconds. 

It may thus for hours alternate between simple obstructed 
inspiration and almost complete cessation of respiration. By 
degrees the breathing becomes quieter and less prolonged, and 
passes into the tempo of our patient's ordinary respiration. 
There remains only great languor, and a painful feeling of 
tiredness. The chest, the larynx, and the diaphragm arc 
painful. This also passes off, and the patient enjoys her " good 
times," which, however, seldom last longer than a few days. 
The longest interval was three weeks. This unusual disease has 
existed now since September, 1864. In spite of this, the 
patient has suffered very little in her general condition and 
nutrition, and no organic affection has developed, except a slight 
pulmonary emphysema. A very chronic inflammation in the 
knee, which has again become worse during the last few months, 
has, of course, no connection with the paralysis of the vocal 
cords, yet it has tended to aggravate the apnoic attacks, on 
account of the pain, and the manipulations necessary to apply 
a gypsum bandage. 

The diagnosis of this uncommon form of respiratory 
disturbance admits of no doubt, from the repeated laryngo- 
scopic examinations. It might also be reached by the way of 
exclusion; bronchial asthma, spasm of the diaphragm, and 
paralysis of the diaphragm may be at once excluded, and the 
only difl&culty is the exclusion of spasm of the glottis, which 
presents great similarity to the attacks of our patient. Yet, if 
we consider that at the commencement of the disease the 
respiratory affection was associated with prolonged paralytic 
ajDhonia^ and that our patient, besides the proper paroxysms. 
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exhibited; for days, well marked stridulous inspiration, which 
could not occur with spasm of the glottis, then we are able to 
diagnose a paralytic laryngeal asthma without the aid of the 
laryngoscope. We are not astonished at the similarity of the 
apnoic attacks to those occurring in spasm of the glottis, 
because in both cases the actual disturbance is caused by an 
inspiratory closure of the glottis, and the effect will be the 
same, whether the arytaenoidei proprii cause closure of the 
glottis by spasmodic contraction, or on account of paralysis of 
their antagonists. It is, perhaps, similar to what we see in 
paralysis of the limbs, where we so often find the flexors pre- 
dominating over their antagonists, the extensors, to such an 
extent as sometimes to lead to permanent contractions. 

I believe, therefore, that we have here a case of that rarer 
form of paralysis of the vocal cords which first received due 
consideration from C. Gerhardt,* namely, paralysis of the 
dilators of the glottis. At first, when the patient was aphonic, 
the closers of the glottis must have been similarly affected ; 
but this has disappeared under electric treatment, till now 
there is only occasionally a trace of hoarseness, and whispering 
voice. 

Let us now return from this consideration of inspiratory 
forms of asthma to bronchial asthma, concerning which I have 
still some observations to make. We have not yet spoken of 
the conditions and causes of asthma, and I must therefore bring 
under your notice some points in Etiology and Pathogmieaia. 

Bronchial asthma may occur, as you know, as an independent 
neurosis, but is much more frequently met with in connection 
with congestion and catarrh of the respiratory mucous mem- 
brane. 

The nerve which produces the bronchial spasm seems, 
according to our present knowledge, to be the vagus. We have, 
at least, no sufiicient evidence that the bronchial muscles derive 
their nerves from the sympathetic; although, from analogy 
with smooth muscle elsewhere, we should not be astonished to 
find the bronchial muscles furnished with fibres from the 
sympathetic. 

The irritation of the bronchial nerves may occur either 

♦ C. Gerhardt, " Studien und Beohachtungen liber Stimmbandlahmung." 
VirchoVs Archiv, 27 Bd., 1863. 
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directly (from the medulla oblongata, or the peripheral stems), 
or, more frequently, by reflex action. 

I know of no undoubted case of direci production of 
bronchial spasm from the central nervous system ; but some 
cases of bronchial asthma seemed to owe their origin to swollen 
tracheo-bronchial glands. If this supposition be correct, then 
we may suppose that there was here a direct irritation of 
branches of the vagus by the varying state of swelling of the 
enlarged lymphatic glands. 

The indirect reflex form may have its origin in very different 
parts of the body. At least, we see bronchial asthma occurring 
not only in connection with diseases of the respiratory organs, 
but also under the influence of afiections of the circulatory 
apparatus, the abdominal organs, and the constitution as a 
whole. The attacks of idiopathic bronchial spasm produced in 
otherwise healthy persons by mental emotions, impressions on 
the senses, idiosyncrasies, etc., are to be set down as reflex. 
The conditions and course of the reflex action are, however, 
obscure, and do not allow of even a hypothetic explanation. 

At the same time it must be said that, in my belief, the 
centripetal lines of communication of the respiratory mucous 
membrane are most frequently involved in the origin of 
bronchial spasm. I count among these the nerves of smell, 
which play an important part in cases of idiosyncratic asthma. 
When an otherwise healthy man is attacked, as we often see, 
by asthma, as often as he smells pertain flowers, strong perfumes, 
tobacco-smoke, the steam from the kitchen, metallic or animal 
emanations, and such like, then the nerves of smell must have 
b^en involved in the reflex action. Similar is it in other cases 
of asthma, which are brought on by the inhalation of dust, 
pulverised substances, or even irritating vapours ; in these the 
sensory branches of the respiratory mucous membrane have 
conveyed the irritation to the motor roots of the vagus. 

Those peculiar cases of catarrhal asthma which are produced 
by the smell of dried hay, grasses, flowering rye-grass, etc., show 
that signs of congestion of the respiratory tract precede the 
asthmatic symptoms, and go parallel to them. The substances 
smelt produce not merely the sensation of smell, but also a sym- 
pathetic disturbance of the circulation, which manifests itself 
as a catarrhal congestion of the mucous menibrane of the nose, 
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eyes, larynx^ and the other air-passages. The roseola and 
urticaria which arise after the use of strawberries, crabs, mussels, 
eto., are examples of a similar kind of sympathy proceeding from 
the nerves of taste . 

The congestive element plays at least a part in bronchial 
asthma ; for not only the idiosyncratic cases, where the attacks 
are induced by the inhalation of odours and dust, but also the 
other forms frequently begin with nasal and bronchial catarrh. 
There are persons who have an attack of asthma whenever they 
have a catarrh. 

The connection between the hyperaemia and the bronchial 
spasm is unfortunately imdetermined. 

We may suppose, d priari, that either the bronchial conges- 
tion causes the bronchial spasm, or that the hyperaemia and 
[^asm are the conjoint effects of an irritation of the centripetal 
nerves — are, in fact, both brought about reflexly. 

The frequent occurrence of asthma in bronchitis and em- 
physema seems to be in favour of a causal connection between 
the congestion and spasm. On the other hand, we occasionally 
see attacks of bronchial asthma Tvhich undoubtedly begin 
without any catarrhal symptoms, but which end with catarrhal 
symptoms, giving the impression as if the bronchial hyperaemia 
were a result of the asthma. Trousseau* lays considerable 
weight on this fact, and we can state in confirmation that a sero- 
mucous bronchial secretion is not infrequently produced by the 
attack indicating a bronchial hyperaemia. Indeed, we sometimes 
find symptoms of bronchial and pulmonary oedema developed 
during the attack. 

It is to be remarked, however, that it is not easy to recognise 
a congestion of the bronchial mucous membrane so long as it 
remains dry, and we cannot, at least, distinguish it by physical 
examination from the symptoms of a simidtaneous asthma. It 
is possible, therefore, that even in those cases where the asth- 
matic attack appears to begin without catarrh, a congestive 
turgescence of the mucous membrane of the finer bronchi may 
be the first occurrence, to be followed, at the height of the attack, 
by an increased secretion or not, as the case may be. 

If this were the case (but we do not know if it is so), then 

♦ TroiiSHeaii, " Clinique Me«licale tie I'H^tel Dieu de Paris," T. i., 
1861. 
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there would be a correspondence in this respect between catarrhal 
and idiopathic asthma. But the question would still remain, 
whether bronchial hypersemia can of itself produce bronchial 
asthma, and in what way it may do so P 

I have to confess that I have not been able to come to any 
distinct opinion on this point. I have already, in my work on 
** Bronchial Affections/' expressed the opinion that the narrow- 
ing of the lumen of the bronchi, as a result of hyperaomic swelling, 
leads to insufficient evacuation of the alveolar air, and an exag- 
geration of the expiratory effort, and that this may^ perhaps, 
lead to a sympathetic contraction of the bronchi. According 
to this view, I supposed that the hyperaamic turgidity of the 
bronchioles, by disturbing the respiratory pressure, leads, in a 
kind of mechanical way, to a spasm of the bronchial muscles ; 
and, so far as the cases connected with bronchitis and em- 
physema are concerned, I still hold it. I am convinced that 
every capillary bronchitis produces either atalectasis, when the 
inspiratory forces are too weak, or over-inflation when the in- 
spiratory forces are strong enough. This inflation of the lungs^ 
I believe, produces reflex expiratory exaggeration, both in em- 
physema and in recent capillary bronchitis, and this, in the 
majority of cases, passes into bronchial spasm. 

In the dilatation of the alveoli in emphysema, there is 
brought about a state of toleration ; but in the altered state of 
the circulation, it requires a very slight accident to induce a 
fresh bronchial congestion, and we may thus explain the frequent 
recurrence of bronchial catarrh and the expiratory dyspnoea 
which results from an increase of the inflation of the lungs, 
and so readily passes into asthma. These phenomena will, in 
recent idiopathic capillary bronchitis, depend on the degree and 
extent of the hyperaamic smelling, and according to this also 
will be the amoumt of expiratory disturbance. 

Whether this hypothetical explanation which I have con- 
structed, and which also harmonises well with the facts deter- 
mined experimentally by Breuer (I.e.), applies also to idiopathic 
bronchial asthma, I am not yet sure. It is possible that bron- 
chial spasm may be directly reflected from other parts of the 
body. We are not assisted by the clinical signs, especially 
because the bronchial spasm leads to distension of the lungs 
equally with capillary bronchitis, and even more rapidly. 
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Allow me now, in conclusion, to summarise the most impor- 
tant points in a few short sentences. 
I think I have shown you that : 

1. Bronchial asthma must depend on a tonic spasm of the 
bronchial muscles. 

2. This is demonstrable by means of clinical observation 
(type of respiration, obstructive rftles in the fine bronchi, and 
rapid disappearance of the symptoms after the use of chloral 
hydrate.) 

3. The bronchial spasm leads to acute over-inflation of the 
lungs and depression of the diaphragm. 

4. This acute pulmonary inflation, which is to be distinguished 
from permanent alveolar dilatation (emphysema), arises when- 
ever the fine bronchial branches are narrowed (whether by 
spasm or bronchitis), and the inspiratory force is not too weak. 

5. The ventilation of the alveoli is easily disturbed by local 
obstructions of the bronchioles, and in that case the air more 
readily passes in during inspiration than out during expiration. 

6. In bronchial spasm there is a valve-like closure of the 
tubes by the spastic muscle^ and this is less easily overcome by 
expiration than inspiration. 

7. The distension of the lungs may be detected by a 
modification of the tympanitic percussion-note (the band-box 
note). 

8. The depression of the diaphragm is no sufficient ground 
for the supposition of a tonic spasm of the diaphragm. 

9. The symptoms of spasm of the diaphragm are difierent 
from those of bronchial asthma. 

1 0. Tetanus of the diaphragm cannot exist for several hours, 
for it leads more quickly to fatal asphyxia. 

11. Clonic spasm of the diaphragm produces symptoms like 
those of singultus, in which the inspiration is much more dis- 
turbed than expiration. 

12. In bronchial asthma, the obstruction and exaggeration 
of expiration are more essential than those of inspiration. 

13. The expiratory dyspnoea is as characteristic of narrowing 
of the smaller air-passages ?. i inspiratory dyspnoea of stenosis of 
the larger passages. 

14. This corresponds with the law of the self-regulation of 
rtspiration through the vagus, according to which any insuffi- 





194 ON BRONCHIAL ASTHMA. 

ciency in the filling of the lungs increases inspiration, and any 
hindrance to the emptying of them increases expiration. 

15. Croup and laryngeal asthma serve as prototypes of pre- 
ponderatingly inspiratory dyspnoea. 

16. Bronchial asthma occurs mostly by indirect^ reflex irri- 
tation of the vagus. 

17. We can distinguish a catarrhal and an idiopathic bron- 
chial asthma. 

18. In both forms, congestive phenomena occur in the 
respiratory mucous membrane. 

19. There are cases in which the attack is not preceded by 
any symptoms of alteration of the bronchial mucous membrane. 

20. In bronchitis and emphysema, the bronchial spasm uuxy 
be produced by a disturbance of the respiratory pressure (dis- 
tension of the lungs), and, in this case, it would correspond with 
an inefficient co-operation of the expiratory forces, which are 
reflexly exaggerated. 
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Qentlembn^ — ^You will have remarked that amongst the sick 
under our care on the medical side of this hospital there are 
always some who are passing albuminous urine. Richard Bright, 
an Englishman, was the first who, by his writings, more than 
forty years ago, permanently drew the attention of physicians to 
this symptom. The consequence of this was that at first many 
physicians called every case of albumenuria Bright's Disease. 
But careful observers soon learnt that albumen might pass 
through the kidneys under very various conditions, always as 
a pathological phenomenon certainly, but that simple albu- 
menuria ought by no means always to be regarded as a symptom 
of settled kidney disease, not even when dropsy was added to it. 
For this reason we exclude from our idea of Bright's Disease 
all those cases of albumenuria which are the result of severe 
valvular disease, muscular degeneration of the heart, or dis- 
turbances of the lesser circulation leading to general cyanosis ; 
although the effect of damming back the venous circulation 
may make itself apparent in the intimate structure of the kid- 
neys of such patients. Neither are those cases of transitory 
albumenuria which make their appearance in every sharp 
feverish attack of any duration included under this term. It 

^ Abstraots of several dinioal Lectures delivered at Kiel, 
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is doubtful, to say the least, whether this febrile albumenuria 
does, in any case, arise from an anatomical change in the 
tissues of the kidney. I shall, on another occasion, give my 
reasons for believing that it is merely a symptom of fever, and 
that it is the result of the effect of overheated blood upon the 
nerves of the vessels. Furthermore, we do not talk of Bright's 
Disease when the albumenuria is the effect of the violent action 
of poisons within the system. Finally, all authors are agreed 
that the amyloid degeneration of the secretory vessels, which so 
very frequently gives rise to albumenuria, dropsy, and the 
sequelsD of permanent cachexia, is, per so, a condition totally 
foreign to our idea of Bright's Disease. Nevertheless, this 
amyloid degeneration is very often complicated with the anato- 
mical changes characteristic of Bright's Disease. 

Having now told you what is not Bright's Disease, you will 
be anxious to learn from me what it really is ; in other words, 
what the anatomical changes in the tissues of tho kidney are, 
which ought to be considered characteristic of the disease. 
We will hear, first of all, what the authorities on the subject 
have to say. Even clinical students, after some experience 
^ with albumenuria, feel it necessary to denote the event by an 
' expression which shall describe the anatomical changes, instead 
of by a mere name. It is quite incorrect for a pathological anato- 
mist to think he can still talk of the undiminished authority 
which the elastic idea Morbus Brightii ought, in accordance 
with its meaning, to enjoy in clinical diagnosis. But I think 
this pathological anatomist is quite correct when he explains 
that the pathological anatomy of nephritis has been more 
studied, but still is less complete, than any portion of his inves- 
tigations, and when he says that hitherto nephritis has defied our 
attempts to describe it anatomically in different stages. But 
we practitioners cannot wait until pathological anatomy has 
reached this stage. Clinical experience of diseases of the kid- 
ney teaches us that certain sjrmptoms correspond to certain 
anatomical changes, and that in this manner we can safely 
diagnose the post-mortem appearances from the symptoms 
during life. Various well characterised descriptions of the 
disease, corresponding to well-marked changes in the kidney 
have been got by this means. And with this success we must, 
for the present, be content j for, as yet, clisiical experience by 
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no means authorises us to reckon these as the different stages of 
one definite disease. 

Eyen the authors of the new German Handbooks and 
Compendiums of Clinical Medicine have not borne this in 
mind. Instead of finding ** Bright's Disease/' or the synonym 
of this once naturalised term, as the title of the disser- 
tations on this subject, we now find " Parenchymatous/' 
"Interstitial/' or even "Diffuse Nephritis"; in other words, 
in place of the " Elastic Idea," Morbus Brightii, which in no 
way denoted the anatomical changes in the kidney, a term is 
now employed which suggests a difiiisely spread process of 
inflammation through the tissues of the kidney. In their ana- 
tomical descriptions, the authors describe three consecutiye 
stages — ^Inflammatory HypersDmia, Exudation, and Atrophy. 
No doubt post-mortem appearances exactly corresponding to 
these various stages do occur ; but it is another question whether 
these various appearances ought really to be given out as the 
various grades of development, or stages, of one and the same 
disease. In my opinion, this view of the pathological anatomy 
has hitherto failed. There are many good pathologists who 
are decidedly opposed to the unity of these various pathological 
conditions of the kidney. Amongst these was my late colleague, 
Colberg. 

We will see, first of all, what clinical experience teaches us, 
and what correspondence there is between it and the usual 
account of the post-mortem appearances. If you look into the 
clinical handbooks and works on this subject, you will be sur- 
prised to find that there is either a total absence of all clinical 
details of the disease, or that there is a very short description 
of them, without any attempt to show a correspondence between 
the clinical symptoms and the supposed anatomical stages of 
Bright's Disease. The symptoms which may occur during the 
varied pathological changes of the kidney are enumerated, and 
perhaps arranged to show how frequently this or that symptom 
appears in a certain number of cases, but not one of the authors 
has taken the pains to sliow that one group of symptoms is con- 
nected with any of these three stages. But no experienced and 
careful clinical teacher will tell you that Bright's Disease 
regularly begins with the symptoms which are said to belong 
to the first stage, nor that the symptoms of the second stage 



198 CHRONIC DIFFUSE KUPHKITIS. 

are the necessary, or even the regular, forerunners of tho 
symptoms of contracting kidney (Bright's granular kidney), 
described by Traube in so masterly a manner. In spite of 
Traube's excellent treatise, I have repeatedly seen the most 
able physicians mistake the sjrmptoms occurring in this so- 
called third stage of Bright's Disease — kidney contraction, I 
call it — and thus incorrectly diagnose the kidney mischief, 
owing to their having trusted to the succession of these three 
stages, and to the consistent presumption that the corresponding 
symptoms must appear in similar order at the bed-side. It is 
the knowledge of this fact which has induced me to discuss our 
subject of to-day. 

Impartial observation at the bed-side immediately compels 
us to separate the acute from chronic diffuse nephritis. And it 
is quite certain that acute diffuse nephritis is nothing more* 
than the first stage of Bright's Disease, as usually described; 
though I am perfectly aware that in making this assertion I 
deny the entire first stage of a great number of chronic cases, 
in consequence of the separation mentioned above. But facts 
will speak for me and justify this decision. 

The kidneys of persons who have suffered from scarlet fever, 
diphtheria, a severe chill, or more rarely from measles or small-pox 
accompanied by albumenuria and dropsy, very often exhibit the 
anatomical changes characteristic of the so-called first stage of 
Bright's Disease. But, as you know, the great majority of these 
recover within a short space of time, even if the urine has been 
reduced to a very small quantity and has had a considerable 
quantity of blood mixed with it for some weeks. A minority 
only die of acute nephritis. It is quite exceptional for one of these 
cases to become chronic and to end in death aft;er some years. 
Amongst the numerous cases in my experience, I have seen but 
one in which albumenuria, the result of scarlet fever, continued 
for eighteen months : even then complete recovery followed. 

On the other hand, an investigation of the chrmic cases 
shows us that their onset is very rarely indicated by really acute 
sjrmptoms, as is the case with the acute form of the disease. I 
have only seen one case ; the patient got an unmistakeable chill 
from having fallen asleep, half undressed, before an open 
window in the winter, after having danced all night ; and the 
oommencement of kidney mischief was shown by fever and back- 
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ache. General dropsy very soon followed, and lasted nearly 
a whole year. The albumenuria continued uninterruptedly for 
three years, when death followed from pericarditis. In the 
majority of cases, the most careful inquiry yields no information 
of the commencement of the disease ; it has developed chroni- 
cally from the beginning ; it has, as the patient often tells us, 
crept on. This is especially the case where the symptoms termi- 
nate in contraction of the kidney. Such persons not unfre- 
quently say that they were never ill before, and yet, after death, 
we find their kidneys in an advanced stage of degeneration. 
But I expressly add, that, in very exceptional cases, diffuse 
nephritis may begin acutely, and become chronic afterwards. 

In order now to point out to you the clinical symptoms 
characteristic of the two further stages of diffuse nephritis or 
Morbus Brightii, and to show in what way these two stages are 
to be cliniccdly distinguished from one another, I may be per- 
mitted to describe their usual symptoms separately. 

We will take the so-called second stage first, but leave out 
of consideration all those cases of chronic nephritis which have 
associated themselves with wasting disease. As has been said, 
we then find that these cases rarely relate to persons who 
have partially recovered from an acute febrile attack, or to such 
as have felt constantly imwell since a drenching or tliorough 
chill, but more frequently to those who have suffered inter- 
mittently for a longer time, and most frequently to such as 
have noticed for some time an unaccountable, but marked 
diminution of their strength and weight, accompanied by 
pallor and shortness of breath. With these symptoms ODdema 
of the hands and feet are associated. In the greater number of 
cases it is the appearance of the oodcma which first causes the 
frightened patient to seek medical advice. They seldom com- 
plain of any striking symptoms in connection with the urinary 
organs ; there is no complaint of tenderness on pressure over the 
kidneys, nor of troublesome desire to urinate. It is only by per- 
sonal investigation that we can find any tenderness in the renal 
region, or learn that, though urination has been unusually 
frequent, the total amount of water passed is very small. This 
frequency of urination deceives many patients with regard to 
the amount of urine they pass in the twenty- four hours ; they 
think that because they evacuate so frequently they pass a 
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great deal. And for this reason I cannot too strongly urgo you 
to ascertain personally the amount of urine in every case of 
kidney disease. The urine passed by these patients in such 
sparing quantity has a cloudy appearance, is throughout of 
high specific gravity, has usually a decidedly acid reaction, and, 
when heated, throws down a solid coagulum of albumen. The 
whole liquid turns into a stiff jelly before the boiling point is 
reached. In the copious dirty sediment which sinks to the 
bottom of the urine soon after its evacuation, microscopical 
examination shows numerous cylindrical casts, some of which 
are hyaline, some dark and opaque with granular matter, the 
greater number are of considerable diameter, the rest are more 
slender, and usually hyaline. Here and there on these casts 
we find bodies resembling the nuclei of the epithelium of 
tlio uriniferous tubes, very rarely uninjured epithelial cells. 
Hed blood-corpuscles are hardly ever present, whilst bodies 
resembling white blood-corpuscles are, on the contrary, to be 
found regularly, and sometimes in considerable quantity. 

The oedema when once established often increases rapidly, 
and very commonly reaches an excessive degree. The fluid 
docs not limit itself to the subcutaneous cellular tissue, but 
invades also the lungs and the serous cavities of the body. Not 
unfrequently it is the direct or indirect cause of death ; for 
it may lead to the sloughing of some very important portion 
of skin — that of the scrotum, for instance — and death may 
follow from septicoemia ; or an accumulation of fluid in the cavity 
of the thorax, or in the parenchyma of the lungs, may suffocate 
the patient. In those cases only in which the patient comes 
under treatment immediately on the commencement of dropsj'*, 
and in which we are able to call forth a copious secretion of 
urine, have I ever seen a rapid disappearance of the dropsy, 
and a gradual diminution of the albumen, followed by the com- 
mencement of complete convalescence. But in hospital practice 
the dropsy has usually existed some months before any 
treatment is begun, and then it may be a long time before we 
can get the mastery of it : in such cases, but temporary re- 
covery may ensue. An increased flow of pale urine of low 
specific gravity, and containing less albumen, announces the 
complete disappearance of the a:dema, and then, for the first 
time, the great emaciation of the patient is apparent. These 
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cases take a long time to recover their strength, weighty and 
good looks. I have seen some rare instances amongst these 
who have returned to their business for years, though their 
urine continually contained a small amount of albumen, and 
a copious quantity of thick fibrinous costs containing oil- 
globules. But none of them recovered their full strength ; all 
remained emaciated to a certain extent, and had a sickly appear- 
ance. Their skins were mostly dry and covered with epidermic 
acaleSy whilst their hair was thin and bristly. Amongst all 
the cases belonging to this group which I have watched for 
a course of years up to their death, I have only met with three 
in which there was not a relapse of dropsy ; of these three, two 
died of intercurrent inflammatory diseases — the one of pneu- 
monia, the other of pericarditis ; the third died with symptoms 
of uraemia. In the majority oC these cases a diminution of the 
urinary secretion occurs sooner or later, and dropsy returns to 
disappear no more. The most frequent immediate causes of 
death are erysipalatous inflammation of the skin with puru- 
lent infiltration of the subcutaneous tissues, serous or purulent 
exudation into the pleural or peritoneal cavities, and (edematous 
or purulent infiltration of extensive portions of pneumonic 
tissue. I have rarely seen patients belonging to this group get 
an attack of uraomic convulsions whilst the dropsy was on the 
increase. But when great quantities of water have been sud- 
denly got rid of by any other channel than the kidneys, for 
instance, by copious artificially-induced diarrhoea or sweatings, so 
that a sudden and wholesale reabsorption of the dropsical fluid 
has been brought about, then I have frequently seen ura)raic 
convulsions make their appearance. 

In these cases, which end fatally in the first attack of drojisy, 
the post-mortem appearances correspond to those usually de- 
scribed under the second stage of Bright*s Disease. The kidneys 
are enlarged far beyond their normal size. The cortical sub- 
stance is chiefly afiected by this enlargement, and, from its pale 
yellow colour, contrasts strikingly with the hyperacmic pyramids. 
If one of these cases has dragged on for years, there may be an 
entire absence of oedema, and the kidneys may be reduced to 
their normal size and weight, or even to less than the normal. 
And when this is the case, the surface of the kidney is uneven, 
and coarsely granular. The elevations arc of a yellowish colour, 
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and separated from one another by callous bands of connective 
tissue. The cortical substance, which is chiefly aflected by this 
wasting of the organ, has an anaomic yellow colour, and feels 
somewhat firm. Not unfrequently the diminution does not fall 
upon the two kidneys equally, sometimes not upon every por- 
tion of the same kidney. Now and then we find one-half of a 
kidney distinctly reduced below the normal, whilst the other 
half has preserved its abnormally large size. 

If we now compare the symptoms which appear when death 
occurs in the second stage of Bright's Disease with those which 
appear in the third stage from true contraction of the kidney, 
we shall be surprised to find how many patients belonging to 
the latter group preserve an appearance of almost complete health 
up to the time of death. Every one of those amongst you who 
goes into general medical practice will find that amongst the 
patients who have consulted you for a short time on accoimt of 
some trivial disorder — such as a headache, a slight giddiness, a 
palpitation or pressure at the heart, the so-called rheumatic pains 
here and there in the body, but most frequently on account of 
repeated dyspeptic symptoms, with or without vomiting — there 
will be some cases of sudden death, and that this may occur 
even with those who have noticed no loss of appetite or strength, 
and have never felt sufficiently ill to consult you. This sudden 
death is sometimes preceded by the symptoms of cerebral 
apoplexy, sometimes by a series of epileptiform convulsions 
following close upon one another, and of dreadful violence. If 
epileptiform convulsions have been the immediate cause of 
death, their outbreak is usually preceded for a short time by a 
change in the patient's health, or he has previously undergone 
some imusual exertion ; for example, we may find that the 
patient gets ill for no tangible reason ; that he is attacked by 
violent sickness, diarrhoea, general malaise, or some intercurrent 
febrile attack ; or that he had undertaken some imusual and 
extreme exertion, or had been exposed to violent emotions. It 
is very seldom that these attacks of convulsions occur without 
precursory symptoms, without any of the foregoing warnings 
of an outbreak. The apoplectic form, on the contrary, occurs, 
as a rule, in the midst of business or pleasure, without any 
warning, except perhaps an occasional attack of palpitation of 
the heaii, oppression, or giddiness. 
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In these cases we usually find the body well nourished and 
the muscles well-developed ; there is not a trace of fluid in the 
subcutaneous tissues nor in the serous sacs ; all the organs of 
the body^ with the exception of the heart and kidneys, are quite 
healthy ; and only when an attack of apoplexy has terminated 
life do we find anything wrong with the brain. I will 
describe the post-mortem appearances in detail later on, and in 
the meantime I will lay before you the symptoms of contracted 
kidney, as they occur when they are not suddenly cut short by 
apoplexy or ursemic convulsions. 

Such a sudden and unexpected termination of life from con- 
traction of the kidney by no means frequently occurs, in fact, 
very rarely ; death, as a rule, occurs after a tedious illness, the 
symptoms of which vary very much in the several cases. Pal- 
pitations of the heart, oppressive feelings, headache — in the 
shape of migraine, as Traube frequently observes — and giddi- 
ness, are the most common symptoms ; symptoms which 
naturally result from the hypertrophy of the left ventricle of 
the heart and the consequent increased tension in the aortic 
system. In every case of hypertrophy of the left ventricle, for 
the origin of which you cannot find satisfactory valvular disease, 
you should bear in mind the possibility of the enlargement of 
the heart being due to kidney disease. It is very seldom that 
such patients, of their own accord, complain of any abnormality 
with regard to their urinary secretion. So long as they are 
pretty strong, they not only pass water very frequently but 
also very abundantly, much more so than healthy men would 
do on a similar diet. It follows, as a matter of course, that 
this increased secretion of urine has to be counterbalanced by 
a more copious drinking of liquids. I have been consulted by 
a patient who, alanned by his unnatural thirst, suspected 
diabetes mellitus, whilst he was suffering from contraction of 
the kidney. Under these circumstances, the daily amount of 
urine may be very much in excess of the normal. One of my 
patients evacuated over 6,000cc. in twelve hours. But I have 
also been astonished to find how very frequently those patients 
who do not suffer from true polyuria are disturbed in the night 
to pass their water. A Mr. N. never wanted to pass his 
water during his hours of business, from 9 a.m. to 4 p.m., 
whereas ho was obliged to get up three or four times in the 
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nigbt to empty his bladder.* The urine is clear and very pale, 
of a yellowish green colour, and very seldom lets fall any dis- 
tinct sediment. The specific gravity of the urine is subject to 
certain variations, according to the daily quantity of the liquid ; 
but after the kidney disease has well advanced it always remains 
lowy and never reaches the specific gravity of the urine from 
a healthy man on the usual diet, even under conditions which 
bring about important changes in the urine, such as a profuse 
loss of fluid through the bowel or skin. When I speak of the 
specific gravity of urine, let me be imderstood to speak of the 
specific gravity of the mixed quantities of the twenty-four 
hours' secretion. The reaction of this pale, light urine is 
generally slightly acid, perhaps neutral, and sometimes, without 
any interference on our part, it may continue slightly alkaline. 
As a rule, the urine from contracted kidneys contains albu- 
men. I have met with but one case where the urine tempo- 
rarily contained no albumen. Others have observed this occur 
more often. But under all conditions the quantity of albumen^ 
reckoned by its percentage, remains small, and becomes more 
insignificant, as the changes in the kidneys advance and the 
specific gravity of the urine sinks. Sometimes only after re- 
newed search we succeed in discovering in the very sparing 
sediment isolated, generally slender, hyaliue casts of fibrin, 
to which, here and there, uninjured epithelial-cells from the 
uriniferous tubes are sticking. Red blood- corpuscles may also 
be present ; in one case that I saw, they were present in such 
quantity that for several days the urine threw down a con- 
siderable sediment of blood. 

There is no dropsy during the whole course of more than 
half of these cases of contracted kidney. But anasarca appears 
before death when the secreting surface of the kidney has been 
reduced to a very small amount. The dropsies of these patients are 
often of a very erratic nature ; they change their position in a 
remarkable manner, or disappear altogether for a time, and hardly 
ever give rise to those enormous swellings of the whole body which 
are so characteristic of the so-called second stage of Bright's 
Disease. Moreover, dropsy may appear during the earlier stage 
of this contraction when some intercurrent disease of the thoracic 
organs — endocarditis or pleural exudations, for example — has 
brought about a sudden change of arterial tension and of 
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urinary excretion. As these disturbances of the circulation are 
removed or compensated the dropsy disappears completely. As 
a mle^ dropsy is not permanent until the patient gets very weak. 

The debility of the patient is still further increased by 
intermptions of digestion. Obstinate dyspepsia, distaste for 
every Idnd of solid food, frequent and persistent retching — the 
only result of the last being a slimy, watery fluid, for the 
patient can take no nourishment at these times — are very 
oommon symptoms in these cases : their consequences arc 
general emaciation, anaomia, and a sickly cachectic appearance. 

Those peculiar afiPections of the retina which impair the sight 
80 grievously, and which are known as Bright's Retinitis, often 
oocur in cases of contracted kidney. 

As I have already remarked, when the patient becomes 
weaker he passes less water, and, after this, he may never again 
pass the normal quantity. In addition to this the density 
of the urine gets very low, lower even than in an earlier period 
of the disease, when there is an abundant amount of urine. So 
that the solid urinary ingredients are, proportionally, even 
more reduced than the watery excretion. In this way a dis- 
proportion arises between the production and the excretion of 
the solid urinary ingredients. And, as a rule, death approaches^ 
in one way or the other, with more or less certainty whenever these 
effete matters are retained in the fluids and tissues of the body. 

When, from the experience of a large number of cases, you 
are able to ascertain the immediate causes of death in this disease, 
you will find that a large, perhaps the larger proportion died 
from inflammatory attacks which associated themselves with the 
original disease ; and that when death occurs in this way it is 
generally the result of inflammatory exudations into the peri- 
cardium or pleura, or of extensive inflammatory infiltrations of 
pulmonary tissue which exhibit a tendency to suppuration ; but 
sometimes the disease may be cut short by extensive peritonitis 
or phlegmonous erysipelas of the skin and subcutaneous tissues. 
There must be some reason for this unmistakeable tendency to 
inflammatory afiections of the most varied portions of the body 
in this disease, and I should, with Traube^ be inclined to 
attribute it to the poisoning of tho fluids and tissues with 
the excretory products which ought to have been carried off by 
the kidneys. One can easily conceive that the accumulation of 
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this filth in the tissues must have a most poisonous effect upon 
them^ and that under the influence of this any trivial irritation 
might set up acute inflammation, which we must consequently 
attribute to ureemic blood-poisoning. 

And this is undoubtedly the correct interpretation of that 
series of symptoms which precede death in a large number 
of these cases of advanced renal disease, and which have been 
very properly designated symptoms of chronic ursBmia« The per- 
sistent vomiting which torments these patients, even when they 
do not take any nourishment, must be looked upon as one of these 
symptoms. That extremely troublesome itching which brings 
the patient to despair, and makes him tear his skin by scratching, 
is also a symptom of uraemia. Ursemic amaurosis, according 
to my experience, seldom occurs without some decided change 
in the organ of sight ; and I have observed it with the greatest 
care. This symptom appears and disappears very suddenly. 
Also spasms of isolated muscles and of groups of muscles appear 
in these cases of chronic uraemia ; they may last for weeks, and 
then may be followed by an outbreak of epileptiform convulsions, 
terminating suddenly in death. But an increasing stupidity, 
gradually deepening into torpor and complete coma — the imme- 
diate precursor of death—is the commonest nervous symptom in 
chronic ursDmia. That these symptoms are really connected with 
the retention of urinary matter in the fluids and tissues of the 
body no one will question who has observed, as I have in two 
cases, that even the skin of the patient for some days before 
death may be covered with a crystalline excretion of urinary 
products. 

Having now given you an account of the symptoms of this 
disease, I will describe shortly the essential and characteristic 
post-mortem appearances, omitting the occasional and accidental 
changes. The diminution of both organs is the most striking 
change I have to mention to you. The loss in size, as a rule, 
affects both kidneys pretty equally, and in advanced cases 
it may be so considerable that the kidneys may not be larger 
than a child's, and their weight not more than half what it 
ought to be. They are throughout remarkably tough and firm. 
The capsule, now dense and thick, adheres so firmly to the 
outer layer of the organ that when it is forcibly torn away 
portions of the kidney come away with it. When tiie capsule is 
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remoYed the exterior of the organ is found to be covered with 
pretty equally-shaped knobs — granulations — which vary in size 
from a pin's-head to a hcmp-seed^ and are thickly crowded 
together. Similar granulations are sometimes to be found 
on the larger knobs. The colour of these kidneys is generally 
a dark brownish red^ but I have seen contracted kidneys 
remarkbly pale and anemic. An examination of such kidneys in 
section shows us at once that the contraction has resulted in a 
loss of cortical substance, of which oftentimes only a thin band 
surrounds the reduced and closely crowded pyramids. In the 
remains of the cortical substance we may frequently find 
numerous cysts, varying in size from a millet- to a hemp-seed, and 
filled with clear, transparent contents. The pelvis of the kidney 
is not infrequently enlarged to a pouch of considerable size. 
Besides these changes in the urinary organs, you will have 
to record, as a regular and essential condition, the hypertrophy 
of the left ventricle, the cavity of which you will find enlarged 
and its muscular walls considerably thickened. The endocar- 
dium may be cloudy here and there, and perhaps thickened ; 
whilst tho valves, on the contrary, except very rarely when 
it must be considered accidental, exhibit no change, at least 
none that in any way interrupts their proper functions. 

Judging from the post-mortem appearances, there cannot 
be the slightest doubt that these changes in the kidney must 
be the result of a morbid action which has been going on for a 
long time, oftentimes for years. And yet the majority of 
the patients treated by me for this disease, and whose whole 
life-history I could trace, had never once suffered from dropsy. 

After several of his countrymen had expressed their ob- 
jection to grouping together under one head the so-called 
second stage of Bright' s Disease and contraction of the kidney, 
Johnson, in 1859, led by similar experiences to my own, came 
to the conclusion that the theory of the identity of the changes 
in the kidney, until now comprehended under the name of 
Sright's Disease, was no longer tenable, and that it was incon- 
sistent with both clinical experience and anatomical appear- 
ances. For if the disease is identical in every case of so-called 
Bright's Disease, the changes found in the kidney ought to 
differ from one another only according to the varying intensity 
of the disease and the stage to which it has arrived. From a 
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clinical point of view he specially pointed out tlie difference 
between the two foregoing diseases with regard to the frequency 
with which dropsy accompanies them. In 26 cases of chronic 
enlargement, of the kidney, without complications which could 
have given rise to dropsy, he found dropsy 24 times (92 per 
cent.) ; and in many cases it was intense, general, and lasted 
for a long time. In 33 cases of contracted kidney he found, on 
tlie contrary, only 14 cases (42 per cent.) of dropsy ; which were 
mostly slight, with the oodema in isolated positions. "If 
every case of contracted kidney," says he, " has passed through 
that inflammatory enlargement, it is difficult to understand 
how it happens that the majority of those patients who live on 
to the final stage of kidney degeneration altogether escape the 
dropsy which attacks nearly all patients, in a greater or less 
degree, who die in the supposed earlier stage of the same 
disease." He comes to the conclusion that the large swelled 
kidney always remains large and does not contract, and that, 
on the other hand, the contracted kidney has never been 
swelled. 

With regard to the more minute changes which the 
kidneys undergo during the two morbid processes in question, 
Johnson says that the contracted kidney is caused by a 
primary disintegration of the epithelium lining the urinary 
canals ; in consequence of which it is loosened from the walls 
of the canals and is washed away with the urine, leaving 
the urinary canals quite empty. In the large swelled kidney, 
on the contrary, the epithelium generally remains sticking to 
the walls of the canals, imdergoing meanwhile certain changes, 
from a light granular cloudiness to a fully developed fatty 
degeneration, imtil at last it is entirely replaced by an albumi- 
nous or fibrinous matter, which more or less fills up and stops 
the urinary canals. Johnson says nothing about the changes 
in the interstitial tissue in these two forms of kidney disease. 
He believes that the difference in the disturbances of the func- 
tional activity of the kidneys may be due to the different 
changes which the epithelium undergoes. 

The shedding of the epithelium by the contracted kidney 
ought theoretically, according to him, to hinder the passage of 
the solid urinary products and to promote that of the liquid* 
On the other hand^ the obstruction of the urinary canals with 
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Ittoken-up epithelium and fibrinous casts ought to impede the 
passage of water through the large swelled kidney. Sut these 
deductions are not sufficiently confirmed. 

Heanwhilcy it by no means escaped Johnson that, con- 
sidered both clinically and anatomically, there were apparently 
transitionary forms between the two kinds of chronic nephritis 
described by him. But from the apparently exceptional cases 
he got most important evidence in favour of his view with 
regard to the essential difierence between these two forms of 
kidney disease. As I have before told you, we meet with 
patients who have sufiered for a year or longer with intense 
general dropsy, and who, in the first onset of the disease, 
secreted very small quantities of a very concentrated urine 
loaded with albumen, but who now pass copious quantities of 
urine of a very low specific gravity, and containing a very 
small amount of albumen. The nature of the urine resembles 
that from the genuinely contracted kidney in every particular, 
except that we constantly find a copious deposit of shining 
casts, some of which glitter like wax, and some of which are 
cloudy with granular matter. Such persons, I say, may at the 
same time gain weight and strength — not their full strength, 
but they may nevertheless live for years in the exercise of their 
calling, despite a continued albumenuria. If such a patient 
dies at last of an inflammatory disease, or of uraemia, one finds 
the kidneys contracted of course, but the appearance of such 
iecandarily contracted kidneys is, according to Johnson, so 
strikingly different from that of kidneys wasted by genuine 
contraction, that it is hardly possible to mistake one for the 
other, or even to question that the contraction in each case is 
caused by a series of essentially different pathological changes. 
The main points of difference that Johnson finds are — that the 
kidney, swelled by chronic enlargement, is always pale and 
anaemic, even when a supplementary contraction has taken 
place, whilst the genuinely contracted kidney, even in the most 
extreme degree of contraction, is often comparatively red and 
hyperccraic. But he especially points out that the chronic 
enlargement of the kidney only shows a slight tendency to 
atrophy and contraction ; for experience shows that, as a rule, 
the kidneys remain enlarged even after the disease has existed 
for years. 

P 
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Traube was the first amongst German writers who described 
the clinical symptoms accompanying contracted kidney. He 
admits various processes as causes of the contraction ; but, whilst 
feeling strongly that the term Bright's Disease ought to be 
abandoned because it includes within it various morbid processes, 
he explains the anatomical changes brought about by these 
morbid processes quite differently to Johnson. Traube more 
particularly disputes a primary (inflammatory) change of the 
epithelium in the various forms of chronic nephritis. He 
says the cloudiness and fatty degeneration of this cellular 
structure result from inflammatory action in the interstitial 
tissue. Traube's view has met with opposition even in Ger- 
many. My late colleague, Colberg, after many years' careful 
study of the pathologico-histological changes of the kidneys, in 
the main agreed with Johnson, and particularly pointed out, as 
characteristic distinctions between the genuinely contracted 
kidney and that wasted by secondary atrophy, that in the 
former the band of epithelium lining the still intact uriniferous 
tubes was found wholly xmchanged, whilst the epithelial cells 
in the yellow granulations of the latter were generally found 
in a state of fatty degeneration. 

Amongst more recent writers, Grainger-Stewart, in his 
treatise on Bright's Diseases of the Kidney, which appeared in 
1868, says most positively, that what has hitherto been desig- 
nated the second stage of Morbus Brightii is an inflanmiatory 
process, in which the Malpighian corpuscles, the uriniferous 
tubules, and their epithelium, all partake at first, and from which 
a fatty degeneration of the epithelial cells follows. As the 
debris of the epithelium is removed by absorption, or carried 
off by the urine, a diminution of the whole organ follows, and if 
a microscopical examination is now made, the interstitial tissue 
is found to be relatively increased, because so many uriniferous 
eanals are completely emptied and have disappeared. But uri- 
niferous canals filled and distended with a dark fatty mass still 
remain in the cortical layer of the atrophied kidney. This 
writer asserts that the genuinely contracted kidney is, on the 
contrary, the result of a primary hypertrophy of the interstitial 
tissue, which sets up an atrophy of the whole organ. There 
ought not, therefore (according to his theory), to be any accu- 
mulfttiou of fatty matter ia the urixuferous tubules. He con- 
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tends that this process has not an inflammatory character ; and 
because he considers that this change is analogous to cirrhosis 
of the liver, he proposes to call this form of contracted kidney 
the cirrhotic kidney. 

For my own part, I do not feel competent to offer an indepen- 
dent opinion with regard to the foregoing anatomical changes 
in the kidneys whilst there is such a diversity of opinion as to 
the connection of events. We nmst wait for further patholo- 
gico-anatomical investigations to fill up the gaps in our know- 
ledge in this department and bring to an end these contra- 
dictory statements. It only remains for me to-day to draw 
your attention to the variety of the foregoing morbid pro- 
cesses and their eminent importance in clinical practice. 

If we could satisfactorily show the causes which give rise 
to the two different forms of the foregoing chronic kidney 
affections, it would be of great pathological interest. But in 
many cases hitherto, as I have already indicated, every attempt 
in this direction has failed. Still, the little we do know with 
regard to the causes of one or the other of these diseases most 
decidedly indicates an original difference between them. 

As I have before stated, chronic inflamtnatory enlargement 
of the kidney may, in isolated cases, originate from acute 
nephritis following a severe chill or scarlet fever. But in my 
experience malaria is the most frequent amongst the well-esta- 
blished causes of this disease. I have never seen this chronic 
kidney affection follow albumenuria occurring during any other 
acute febrile attack. That not only the lardaceous, but also 
the chronically inflamed large kidney, may, in many cases, be 
found after death when the patient has suffered from a truly 
wasting disease accompanied by persistent fever, I have told 
you before. 

I must speak much less positively with regard to the 
aetiology of the truly contracted kidney. This disease always 
begins imperceptibly, and has existed in a latent form a long 
time before its detection, and in almost all my cases the patients 
could only form a conjecture as to the cause of their trouble, 
beyond the general evils to which every man is more or less 
subject. I have never seen this chronic affection follow an 
acute attack, nor could I ever make out any connection 
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between it and persistent attacks of intermittent fever. As 
a rule, I have searched in vain through the histories of my 
patients for something which might be considered the real 
cause of their illness. Now and then habitual abuse of spirits 
and excessive beer drinking might be taken as a cause, but 
in proportion to the prevalence of such habits this effect 
certainly followed but seldom. In my private practice I get 
few habitual drinkers amongst my cases of kidney disease, 
which is certainly not the fact with the patients in this hos- 
pital. I may mention that one of my patients was accustomed 
to drink enormous quantities of strong tea. That contraction of 
the kidney frequently results from gout is especially pointed 
out by most English writers, and more especially of late by 
Grainger-Stewart. In this country we have but little oppor- 
tunity for the study of gout or its sequelae. But from my 
slight experience in this department I think I can confirm the 
statements of the English who see so much more gout than 
we do. Lastly, I have seen a case in which chronic lead- 
poisoning accompanied by colic and palsy of the extensors 
of the fore-arm (the result of snuff- taking), preceded the symp- 
toms of contracted kidney. Again, the connection between 
chronic lead-poisoning and this kidney disease, which was 
formerly asserted but afterwards denied, is now confirmed by 
later English writers. 

Now that it has been pointed out, and I think on sufficient 
grounds, that the chronic inflammatory kidney enlargement 
cannot be considered as a previous stage of the true con- 
tracted kidney, and that the two conditions of the kidney must 
be considered the result of two totally different morbid actions, 
it is necessary that I should point out to you the effect of the 
foregoing anatomical changes upon the physiological fxmctions 
of the kidneys, and the connection between the essential symp- 
toms and the disturbances of the physiological functions. I 
shall be obliged to limit myself to a short statement of facts 
owing to the limited time at our disposal, and shall reserve 
for another occasion a more complete discussion of the follow- 
ing questions. 

But I must first of all remind you that a twofold duty is 
allotted to the kidneys; they have not only the task of 
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removing from the blood the specific urinary ingredients^ i.e. 
the refuse resulting from the metamorphosis of the used-up 
tissues, but they also serve as regulators of the amount of 
water in the serum of the blood ; for they withdraw from the 
circulation surplus fluid which has been taken up during the 
assimilation of a too dilute emulsion of chyle. If this latter 
duty of the kidneys be not sufficiently performed, more water 
will be left in the blood than corresponds to the natural quan- 
tity, and the serum becomes watery ; moreover, owing to the 
increased amount of fluid within the vessels, their tension must 
increase unless it be counterbalanced by a copious transudation 
of water from the blood into the tissues and serous sacs of 
the body, and by a lessened absorption of fluid such as neces- 
sarily accompanies hydroemia. Increased transudation of water 
from the blood and diminished re-absorption give rise to 
dropsy. 

If we now compare the daily quantity of urine, or, in other 
words, the daily quantity of water which passes through 
chronically/ inflamed kidneys with that which passes through 
genuinely contracted kidneys, we shall see that the swelled 
kidneys secrete an abnormally small quantity of water, whilst 
the true contracted kidneys very often secrete an abnormally 
large quantity. In the former disease the daily average quan- 
tity for weeks or months may not exceed 400cc. to 500cc. ; in 
the latter the daily quantities are often from 3,000cc. to 4,000cc. 
Here we find a full explanation of the facts that dropsy almost 
always — always, in my experience— at some time or other accom- 
panies chronic kidney enlargement, and that it is absent from 
the majority of cases of genuine contraction. As I have said, the 
dropsy accompanying chronic enlargement not infrequently dis- 
appears for ever when a full flow of urine has been secured by 
appropriate treatment. And, on the contrary, the quantity of 
urine from a case of genuine contraction may sink below the 
average and be followed by hydroemia and dropsy, if the kidney 
substance withers away to too great an extent, or if, from some 
cause or other, the mechanical power of the heart sinks below a 
certain point. 

These further questions now force themselves upon us — why 
do the inflammatorily enlarged kidneys, as a rule, secrete so little 
urine ? and why do the genuinely contracted kidneys so often 
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secrete an unnaturally large quantity ? In answering these 
questions^ wo cannot take into consideration the amount of 
water in the bloody though, in a healthy condition, it exerts so 
striking an influence over the urinary secretion, because we 
know by experience that patients belonging to the former group, 
and who secrete so little urine, are supplied with blood-serum 
which is unnaturally loaded with water, whilst we are by no 
means entitled to consider that this is the case with the patients 
belonging to the second group, who pass such large quantities 
of water. Amongst the remaining factors coming into con- 
sideration in connection with the secretion of the urine, the 
extent of surface of the secreting vessels, or, in other words, 
the number of the still intact Malpighian corpuscles, should 
perhaps bo mentioned first ; next, with what rapidity and under 
what pressure the blood passes along the secreting vessels of 
the kidney ; then, the difi'usibility of the fluid on its way along 
the uriniferous tubes ; then, the condition of the vessels, through 
the walls of which the secretion passes ; lastly, the obstruction 
which the urine meets with on its way down the urinary canals 
owing to accumulation of fibrin casts. All these circumstances 
have to be taken into consideration, not only with regard to the 
quantity of the urinary secretion, but also with regard to its 
quality. 

If we make a microscopical examination of a genuinqly con- 
tracted kidney, wo invariably find that a great portion of its 
filtering apparatus — the Malpighian corjjuscles — has got com- 
pressed by surrounding masses of connective tissue, and has 
become altogether impervious to the blood-current, whilst the 
urinary canals in connection with them have degenerated and 
are deprived of their epithelial coat. By this means the circu- 
lation through a large part of the kidney is cut ofi". Conse- 
quently blood will flow with greater rapidity and under higher 
pressure through the still pervious Malpighian corpuscles. 
This increased resistance to the circulation through the kidneys 
does not fail to produce an effect upon the entire aortic system, 
of which the increased tension exhibits itself in the full pulse 
and the hypertrophy of the left ventricle ; the latter of which 
Traube has convincingly shown to be the effect of the obstruc- 
tion and the means of compensation thereof. 

If we now bear in mind the effect of these circumstances 
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npon die lirinary secretion^ it will be obvious that as long as 
the hypertrophied heart acts energetically, there will be, pro- 
portionally, an unnaturally large quantity of water forced 
through the pores of the still intact Malpighian corpuscles, in 
consequence of the pressure within the vessels being so much 
increased. This filtrate is carried along the urinary tubes with 
more than usual swiftness, and there is consequently but little 
time for concentration to take place within them by means of 
difiiision. So it may happen that, despite the important diminu- 
tion in the secretory vessels, a greater quantity of urine may 
pass through contracted kidneys than through sound kidneys 
under natural circumstances. The quantity of urine passed by 
one of my patients was measured seventy-six times in the course 
of six months, and it was foimd that he had passed on an 
average 2,200cc. every day. The secretion of such kidneys 
is always more watery than that of sound ones, though the 
two may be alike in other respects. But if the number of the 
still intact Malpighian corpuscles should sink below a certain 
point in consequence of the advance of conti*action ; or if, 
for some reason or other, the otherwise abnormally increased 
pressure within these vessels should diminish, the daily 
quantity of urine secreted by the contracted kidneys may get 
unnaturally small, and, as a consequence thereof, hydroomia and 
dropsy may appear. I must very especially draw your attention 
to the dependence of the quantity of urine upon the conditions 
of the heart's innervation. It is especially in this disease of the 
kidneys that the daily amount of the urine is subject to the 
greatest fluctuations and exhibits the most striking changes from 
day to day. One of my patients, who, on the 2nd December, 
1869, passed but 500cc. of urine, of 1,018 sp. gr., secreted on 
the 5th December, 7,500cc., of 1,008 sp. gr. In this case 
emotions had undeniable influence over the power of the heart, 
and thence over the quantity of the urine. On this change in 
the energy of the heart's action also depends without doubt the 
fluctuation of the codema, together with the coming and going 
of tlie same in so many cases of contracted kidney. 

Fewer trustworthy means are afibrded us for imderstanding 
why the secretion of the inflammatorily enlarged kidneys is 
diminished. If the patient has already got into a highly anaemic 
condition^ arterial pressure is sure to be unnaturally diminished ^ 
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whence follows less secretion through the kidneys. In addition, 
the pale anaBmic condition in which we invariably find such 
kidneys post-mortem^ shows us that, owing to the swelling of 
the entire parenchyma, the movement of the blood through 
them must have been interrupted and rendered slower. And 
physiological experiments on such secretory organs as permit 
control in this respect have taught us that the rapidity of the 
circulation and the amount of secretion stand in direct relation 
with one another. And again, physiological experiment and 
clinical observation show that this fact also holds good for the 
kidneys ; so that, owing to the slowness of the circulation in the 
swelled anaemic kidneys, the rapidity of the secretion through 
them must be diminished. To what extent changes in the 
filters, i.e, in the walls of the vessels forming the Malpighian 
corpuscles, which have been observed by some writers, amongst 
others by Colberg, may influence the rate of secretion, I must leave 
undecided. But it is quite certain that a slowly secreted urine 
on its way through the urinary canals of the kidneys loses by 
diffusion a great portion of its water, and in this way may get 
concentrated to such a degree that its specific gravity exceeds 
that of the blood-serum. In one of my cases the specific gravity 
of a highly albuminous urine, judged from the total daily 
quantity, reached 1,041, another even to 1,042. Finally, and 
unquestionably, there is another factor to be taken into con- 
sideration with regard to the retention of urine from chronic 
infiammatory enlargement of the kidney, and that is the 
stoppage of the urinary tubes by means of fibrinous casts, which 
one often finds in very great quantity in the kidneys when 
removed from the body. If you will bear in mind what an 
extremely slight pressure applied to the ureter is sufficient, 
according to Hermann's researches, to keep back the entire 
secretion from the kidneys of a dog, you will certainly not be 
inclined to put a slight value upon the effect which the stoppage 
of the numerous uriniferous* tubes with fibrin casts would have 
upon the urinary secretion in man. Also the daily quantities 
of urine passed, not only by different individuals, but also by the 
same person during the course of chronic inflammatory enlarge- 
ment of the kidney, are subject to considerable variation. But 
the average quantity of many days' secretion is always under 
the normal. Thus, the average daily quantity in one of my 
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08868 daring six weeks was under SOOcc. In another^ the daily 
average daring five months^ estimated from ninety-four mea- 
sarings^ amounted to nearly GOOcc; later, during seventeen 
months, and estimated from two hundred and seventeen mea- 
surings, it was 970co. 

I have already told you, that when the inflammatory swelling 
of the kidney goes on to secondary contraction, the daily 
quantity of urine increases, and that the urine then, with regard 
to its chemical composition, exactly resembles that from the 
genuinely contracted kidneys, and that when this occurs, the 
dropsy which formerly existed may altogether disappear. To 
this I have now to add, that should such patients recover their 
strength to a tolerable extent, hypertrophy of the left ventricle 
makes its appearance. I am convinced of this both by clinical 
observation and by post-mortem examination. Nevertheless, I 
have never foimd such an excessively increased urinary secretion 
as is frequently the case with genuinely contracted kidneys. 
The last-mentioned patient, who, towards the latter end of his 
life again came under my care, and whose urine, with regard to 
chemical compasition, exactly resembled that from contracted 
kidneys, passed l,430cc. every day on an average, reckoned 
from eighty measurings; the greatest daily quantity during 
this period was 2,375cc. ; the least, 700cc. 

The retention of the specific urinary ingredients in the blood 
of patients siifiering from the foregoing forms of disease is, 
owing to its so often proving fatal in the shape of uraemia, of 
no less practical importance than that of the amount of fluid 
evacuated. This is not the place to enter into an argument as 
to what the real nature of urasmia'is. Since Yoit's experiments, 
I consider these controversies have been definitely settled, and 
confess I held the view that it is essentially an accumulation 
of urinary matter in the fluids and tissues of the body which 
ought to be termed uraemia amongst patients suffering from 
kidney disease, and that in many of these cases the chief effect is 
due to the urea, whether it be direct, or, in rare cases, indirect, 
after the conversion of this material into carbonate of ammonia, 
and that this urea produces an effect which, for the most part, 
varies in proportion to its quantity. What the effect of the 
remaining urinary constituents may be in these cases we know 
but very little for certain. That, on the contrary, the accumu- 
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lation of urea in the body may go on to such an extent that it 
may, even in lifetime, be recognised on the skin as a crystalline 
excretion, I have already pointed out. Also there appears to be 
a decided difference between these two forms of kidney disease 
with regard to the frequency with which ursomic symptoms 
appear in their course. Uraemia is a much more frequent 
symptom of the contracted kidney than it is of chronically 
enlarged^ although the former, as a rule, secretes so much urine, 
whilst the latter, on the contrary,' secretes so little. This fact is 
nevertheless but partially explained when we examine the urine 
alone ; we must bear in mind the other circumstances which 
come into relation with it in order to clear up this point. 

If we compare the results of the urinary analyses in these 
two forms of kidney disease, we shall find a much higher 
percentage of urinary matters in the sparingly secreted urine 
of the swollen kidney than in the more copious but more watery 
urine of the contracted kidney. In the urine secreted by a 
patient suffering from most severe dropsy, and belonging to the 
first group, and whose daily quantity was 395cc., with sp. gr. 
1,041, 1 foimd 4*9 per cent, of urinary ingredients, whilst the 
lightest urine from contracted kidneys that I have examined 
only contained 0'6 per cent, of urinary ingredients. But, as is 
the case in the healthy, the percentage amount of urinary matter 
in the urine of these patients varies with the quantity of water 
passed in a given time. The more copious the secretion the 
lower the density and the percentage amount of urinary matter. 
If one succeeds in urging the inflammatorily enlarged kidney to 
more copious secretion, the percentage of urinary matter in 
the urine falls. The same patient who, in August, 1868, fur- 
nished me with urine amounting to 395cc. daily, and containing 
4'9 per cent, of urinary ingredients, secreted, two months later, a 
daily quantity of l,500cc., of 1,009 sp. gr., and containing 0*9 
per cent, of urinary ingredients ; and the patient suffering from 
kidney contraction, whose greatest daily quantity of 4,200cc., 
with 1,006 sp. gr., had only contained 0*6 per cent, of urinary 
matter, passed on another day only 2,100cc., of 1,015 sp. gr., 
and containing 21 per cent, of urinary ingredients. 

We can draw no conclusion as to the total amount of 
urinary ingredients from the percentage alone. In some cases 
certainly, the greatest total amounts of daily ingredients corres- 
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pond to the highest percentage ; in others this is not the case. In 
order to obtain a knowledge of the total amount^ it is necessary 
therefore to collect and measure carefully the total daily secre- 
tion, and, after the determination of the percentage of the solid 
urinary ingredients of a portion of this, we must find by calcu- 
lation the total daily secretion of urinary matters. The exami- 
nation of the results of such measurings and analyses collected 
together for many days enables us to form an opinion with 
regard to the secretory performance of the kidneys. And it also 
shows us how changeable the daily quantities are in both the 
foregoing forms of kidney disease. For example, one robust, 
well-nourished man afiUcted with contraction of the kidney 
secreted in one day, with 4,200cc. of urine, of 1,006 sp. gr., and 
0*6 per cent, solid ingredients, 25'2 grammes ; on one of the 
following days he secreted, with 2,680cc. of urine, of 1,015 
sp. gr., and 1*9 per cent, solid matter, 50*92 grammes ; and 
on an average of 76 analyses during six months, he passed 33 
grammes of solid urinary ingredients every day. One man who 
died of chronic inflammatory enlargement of the kidney passed, 
in January, 1869, according to the results of sixteen analyses 
made in the course of six weeks, 20*43 grammes daily. One 
other patient belonging to this group, on an average of fifty 
analyses made during the course of five months, passed 16*5 
grammes daily ; later on, from an average of one hundred and 
ninety analyses, during a course of observation extending over 
seventeen months, he passed 20*6 grammes daily. 

The examples given appear to indicate that contracted 
kidneys, owing to the polyuria accompanying them, secrete a 
more copious daily quantity of solid urinary ingredients than 
the inflammatorily enlarged kidneys. And this is correct for 
many cases, at least for a certain time during the course of the 
disease. Such patients indeed, as* the example which has been 
given shows, under favourable circumstances sometimes evacuate 
more solid urinary matter than less well nourished though 
healthy persons. But should the daily amount of urine, from 
any of the before mentioned causes, become diminished, the 
daily secretion of urinary ingredients may be reduced to a very 
small amoimt ; for, as I have already said, the density of the 
urine from contracted kidneys does not increase much when the 
amoxmt of urine has been very considerably reduced. That girl 
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E., who has been under treatment for months on account of 
contracted kidneys^ was attacked^ in March^ 1868^ with fresh 
endocarditis, accompanied by high fever. A month later 
she died with uraBmic convulsions. During this month she 
evacuated every day, on an average of twenty analyses, 763co. 
of urine, and only 12*7 grammes of urinary ingredients. A 
captain of a ship, who got an exudation into the pleura in 
addition to contraction of the kidney, passed, during the latter 
days of his life, on an average, l,120cc. of urine every 
day, which contained 15*9 grammes of solid urinary ingredients. 
I have already pointed out that in many cases the retention 
of urea in the fluids and tissues of the body is a safely established 
cause of ursomia. Therefore in these cases a disproportion 
between the production of this material and its excretion from 
the body must have preceded the ursDmic symptoms. It would be 
of great practical interest if we could tell when such a dispropor- 
tion between production and excretion began. No doubt we are 
able to ascertain by means of careful analyses how much urinary 
matter is passed each day out of the body by the ordinary route 
through the kidneys. But as yet we possess absolutely no 
means of obtaining a knowledge of the quantity of urinary 
matter formed within the body in a given space of time, nor 
have we any means of ascertaining what amount is removed 
from the blood by other means than that of the kidneys, e.g* by 
the dropsical effusions into the serous sacs of the body. If a 
similar quantity of urinary matter were always produced in the 
human body, a glance at the tables of the results of carefully 
executed analyses would immediately inform us of the danger of 
an impending uraomia. Indeed, in two of my patients who 
died of urasmia and whose urine had been collected and analysed 
for a long time, the daily secretion of the solid urinary ingre- 
dients slowly sank for a moifth before death until it reached 
12*7 grammes in the one case, and 11*75 grammes in the other. 
But a very low rate of daily secretion of solids suffices, under 
certain circumstances, for such a removal of this dangerous 
product of metamorphosis from the fluids and tissues of the 
human body as is consistent with life. A young woman, 28 
years old, pregnant for the first time, suffered with perpetual 
vomiting, and died, finally, of pneumonia; her urine was analysed 
twenty-five times; she secreted but 8*84 grammes of solids 
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every day, and yet uraemic symptoms never appeared. I have 
found a still lower rate of secretion amongst melancholies who 
persistently refused nourishment, and yet they were not uraemic. 
Even a complete intermission of urinary secretion may exist 
for a certain time without causing ursemic symptoms. A very 
robust inspector of agriculture suffered from a concretion in the 
left pelvis of the kidney. After a sharp attack of renal colic, not 
a drop of urine was passed for one himdred and twenty-two 
hours, and the bladder was empty, as was shown by the catheter. 
During this time the patient, no doubt, vomited very frequently ; 
but there was not a question that this symptom was the conse- 
quence of peritoneal irritation in connection with the wedging 
of the concretion in the ureter, and that it was not the result 
of uraemia. For the vomiting began with the spasm, and there 
was not the slightest trace of urinary matter nor of ammoniacal 
salts to be found in the vomit. In the twenty-four hours 
immediately succeeding the cessation of the spasm, 3,025cc. of 
urine were passed, of 1,009 sp. gr. This urine contained some 
blood, and 1*37 per cent., or 41*44 grammes, of urinary ingre- 
dients. Some days later a concretion, almost as large as a bean, 
and made up of urinary ingredients, was passed by the urethra, 
whilst the patient was urinating. Biermer has observed a 
similar, long continued, absolute retention of urine without the 
appearance of ursDmic symptoms. There is therefore no reliable 
minimum standard of urinary secretion, the persistence of which is 
invaridhly accompanied by an outbreak of uraomic symptoms. 
Consider, gentlemen, that the quantity of urinary ingredients 
formed within the body of the same individual must be constantly 
changing, according to the amoimt of metamorphosis going on, 
according to the varied quantity and quality of the food, and 
according to the varied amount of rest and muscular exercise 
taken. For every one must admit that the movements of the 
body, directly or indirectly, owing to the increased requirements 
of nutrition, exercise a certain influence over the amount of 
tissue-changes. If, then, metamorphosis in the bodies of healthy 
persons is subject to such variations, we cannot doubt that the 
production of urinary matter must be subject to still greater 
fluctuations under morbid conditions of nutrition. We must 
leave out of consideration the morbidly increased consimiption 
of tissue which takes place owing to fever ^ because these kidney 
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diseases per ae, run a non-febrile course ; the points, then, to bo 
taken into consideration with regard to the inquiry as to the 
amount of urinary matters that will be produced by a person, 
are, firstly, what amount of changeable nitrogenous tissue is 
there remaining in the body ? Secondly, what amount of albu- 
minous matter has been taken up by the digestive organs 
and conveyed into the fluids and tissues of the body ? And lastly, 
what amount of muscular exertion is being undertaken by the 
individual ? 

The greater the amount of emaciation which this morbid 
process has given rise to, the more profoundly the digestive 
functions and general nutiition are injured, and the less the 
amoimt of muscular exercise taken, so much the more slowly 
does metamorphosis go on, so much the more insignificant is 
the daily production of urinary ingredients, and so much lower 
does the demand of the organism upon the depurative functions 
of the kidneys sink. 

But, as before remarked, such a low state of nutrition is 
much earlier and more constantly found among patients suffer- 
ing from the inflammatorily enlarged kidney than from the 
genuinely contracted one. At an early period of the former 
disease, when the patient is but little weakened, fluid effusions 
appear to compensate for the diminished secretion of urinary 
matter at this period of the disease^ for the fluid which is dis- 
charged into these serous sacs carries with it a portion of the 
urinary matter circulating in the blood. In the serum of the 
pericardium in such a case I have foimd a whole per cent, of 
urinary ingredients. And I am quite certain that I have never 
yet seen urasmic symptoms in such patients so long as the 
dropsy was on the increase, but I have seen them several times 
when a sudden absorption of the fluid has been brought about 
by sudorifics or laxatives. At all events it is the exception for 
the kidneys of a patient who has died of urcomia to be found 
swollen by chronic inflammation. The great degeneration of 
general nutrition and the absolute rest of body necessitated by 
the dropsy which the above-mentioned condition of the kidneys 
brings with it considerably lessen the necessity for the puri- 
fying influence of the kidneys, and, moreover, in many cases 
tie deficiency in the quantity of urinary secretion is to a great 
extent covered by the abnormally high percentage contents of 
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the same in solid urinary ingredients. Nevertheless, many 
cases which commenced as inflammatory enlargement of the 
kidneys, and in which a long-standing dropsy has slowly dis- 
appeared but albumenuria continues and in which the whole 
character of the urine shows a change into secondary eontrac- 
tion, do terminate fatally in chronic unemia. I have already 
told you that under these conditions the patient, whose free 
movements of his limbs is now no longer impeded by dropsy, 
may again increase in weight and strength ; but in such a case 
as this the functional activity of the kidneys is always on the 
decrease on account of the advancing process of contraction ; 
although a consecutive hypertrophy of the left ventricle may 
take place even in these patients, as I have before remarked. 
But at last the remnants of the kidney substance no longer 
suffice to free the organism of the effects of metamorphosis, and, 
under such circumstances, a case of chronic nephritis, beginning 
with general dropsy, may end fatally in chronic ursemia after 
the complete disappearance of the dropsy. But it is very 
seldom that cases beginning in such a manner terminate in 
ursDmia. 

But, on the contrary, as soon as the destruction of the tissue 
of the genuinely contracted kidney has advanced to an extreme 
degree, as soon as the former lai'ge daily quantities of urine 
have diminished and at the same time the percentage of solid 
urinary ingredients has sunk low, as soon as the fluctuating, 
but the always returning, dropsical swellings of varied and 
mostly different portions of the body have made their appear- 
ance, owing to the small amount of urine that is being passed, 
as soon as the former healthy digestive functions have got 
deranged, and the symptoms of general decay, loss of flesh, and 
a pale earthy tint of skin, have made their appearance, most 
cases of genuine contraction of the kidney terminate in chronic 
urcemia. 

But a sudden attack of acute unemia is a much more fre- 
quent symptom in genuinely contracted kidney than it is in 
the chronically enlarged kidney ; it makes its appearance in the 
former disease long before the morbid process has rendered the 
kidney incapable of performing its functions. Sometimes, with- 
out any warning, such persons are attacked with epileptifona 
Qonvulsions of the severest type in the midst of businesa or 
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pleasure. Their most intimate friends may not have had an idea 
that they were ill ; they may have appeared perfectly strong 
and healthy up to the outbreak of tl\ese frightful symptoms, and 
may have gone about their business as iisual. Very often the 
convulsive attjwks are repeated at very short intervals and with 
equal severity, and the patient does not come to himself during 
the stupor intervening between the fits ; in which case death 
usually takes place in the course of a few days or hours. Acute 
unemia in such cases, in a certain measure, gives rise to the 
first, and, because it is fatal, the last, cerebral symptom in this 
insidious kidney disease. In otlier cases, the patients recover 
completely from the first attack of ursDmia ; they feel quite well 
and hearty after a time, transact their business again, and, 
according to my observations, an interval of some months may 
pass by before a second attack of uraemia, or of apoplexy, puts 
an end to life. The question is, in what way does this over- 
loading of the fluids and tissues with urinary ingredients come 
about in these cases of sudden outbreak of unemic symptoms 
in the apparently healthy ? Anatomical investigations of the 
kidneys give us but incomplete information ; for I have never 
found the contraction advanced to an extreme degree in the 
bodies of such persons as have died from a primary attack of 
acute uraemia ; and clinical observation teaches us that in 
isolated, not immediately fatally ending cases, the kidneys 
appear capable of carrying on such a secretion of urinary ingre- 
dients as is necessary for the preservation of good health for a 
long time after the first attack. TJnfortimately, my anatomical 
investigations are incomplete in one respect ; I have omitted to 
remark, in these cases of sudden death from uraemia, whether 
the straight urinary tubules were not stopped by fibrin casts in 
some imusual manner; these casts are seldom foimd in the 
straight tubxJes in genuine kidney contraction. Clinical ob- 
servation of one case in which the patient survived the first 
attack of uraemia for a twelvemonth does not favour this view, 
for the portions of the urine secreted immediately after the 
attack, like the usual mine from contracted kidneys, contained 
but a sparing quantity of small fibrin cylinders. What amoxmt 
of solid urinary ingredients are passed before the outbreak of 
acute uraemia one but rarely knows, for before that catastrophe 
there is usually neither cause nor opportunity for the employ- 
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ment of exact urinary examinations ; and these would be worth 
nothing with regard to the settlement of this question unless 
the analyses had been carried on for several weeks. For this 
urinary matter must take some weeks to accumulate within the 
body, because, as the case I mentioned before shows, a complete 
interruption of the urinary secretion may be endured by ft 
healthy man for a week without giving rise to any ursemic 
symptoms. One must bear in mind that in these cases one of 
two things has occurred, either the secretory functions of the 
kidney have become obstructed in some way or other, of 
peculiar circumstances have made a sudden demand upon the 
functions of the diseased kidney. In exceptional cases we can 
show that such interruptions of the secretory activity of the 
kidneys have occurred, or we can point to circumstances which 
have brought about an increased production of urinary ingre- 
dients, and in this manner we can trace an indirect cause for 
the uraemia. The case I have already brought before you is an 
example of this ; here a girl afflicted with contracted kidneys 
was attacked by fresh endocarditis, which immediately brought 
on an incompetency of the mitral valve. In consequence of 
this the daily quantity of urine sank during the month pre- 
ceding death, whilst she was suffering from acute ursemia, to 
an average of 763cc., which contained, on an average of twenty- 
five analyses, only 12*7 grammes of urinary ingredients, 
although the patient was very feverish, the evening tempera- 
ture often reaching 40"* C. Also, long-continued depressing 
emotions may, by their influence upon the heart's action, indi- 
rectly impede the functions of the kidney. A gentleman who 
in his official capacity had to struggle against perpetual annoy- 
ance for a long time, was attacked with ursomic convulsions, 
from which he nevertheless recovered and performed his official 
duties for nearly a twelvemonth, when he succumbed to an 
attack of apoplexy. After death I found the kidneys mode- 
rately contracted. 

In many cases of sudden death from uraemia, one may search 
in vain for the cause of its occurrence. But in the consideration 
of the fact that acute uraemia occurs much oftener as the result 
of contraction of the kidneys than of inflammatory enlargement^ 
although in the former case more urinary ingredients are 
secreted than in the latter, we must always bear in mind that 

Q 
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contraction of the kidney reduces the general health but little, 
and that it very often occurs in a robust person whilst rapid 
metamorphosis is taking place and the patient exerting himself 
exactly as usual, and that consequently it occurs in a person 
imder circimistances which demand the ftdl activity of the 
organ entrusted with the secretion of the urinary products, 
whilst these very organs are in such a condition that \mder any 
circumstances they are only able to supply a secretion relatively 
poor in specific excretory matter. 

Having seen what a diflFerence there is between the two 
foregoing kidney diseases in their effect upon the general 
nutrition, we will now endeavour to find some true explanation 
for it. In all cases where the decay of general nutrition has to 
be explained, we take it for granted that there must have been 
some disturbance of equilibrium between the supply of and 
demand for the materials of nourishment; we have then to 
inquire whether there have been any morbid disturbances of 
digestion or assimilation to retard the conveyance of these 
materials into the system; also, whether there has been an 
imnatural withdrawal of assimilated material from the body ; 
and, whether an abnormally high rate of consumption of 
materials has been going on owing to anomalies of meta- 
morphosis, to which we can attribute the loss of equilibrium. 
An unnaturally high rate of consumption in these two forms of 
kidney disease is impossible, for they run their coiirse without 
fever. Disturbances of digestion are absent at the commence- 
ment of both forms of the disease in the greater number of 
cases ; they mostly appear later on, though, in some cases, they 
may be absent throughout. And yet, what a constant difierence 
there is, in the earlier period of the disease, between the patients 
belonging to one group and those belonging to another with 
regard to nutrition. The one afflicted with inflanmiatory en- 
largement of the kidney soon becomes pale and anaemic, his 
muscles waste away, his strength fails, and often the wasting of 
his whole body is only hidden by the dropsical distension of the 
entire subcutaneous tissues. The patient attacked with genuine 
contraction of the kidney, on the contrary, may preserve a 
healthy appearance, strong muscles, pretty fair strength, and 
full contour for years. An exact investigation of the uriiie 
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affords us a perfectly satisfactory explanation of this difference 
in the nutrition of these two classes of patients. Both forms of 
disease are accompanied by albumenuria ; thus, in both, a 
portion of the already assimilated material, which by means of 
metamorphosis gradually becomes the substance of the body, is 
incessantly removed. But the loss of albumen through kidneys 
undergoing chronic enlargement is incomparably greater than 
that which takes place through those undergoing genuine con- 
traction, and not until the swelled kidney has become wasted 
by secondary contraction does this loss of albumen become as 
slight as it is during genuine contraction. The daily quantity 
of urine in the earlier period of kidney enlargement is very 
slight certainly, but the percentage of albumen may mount 
up to three per cent, and higher, so that the total loss of a daily 
secretion may rise to 20 granmies, and over that. One of my 
patients, on an average of fifteen analyses made in the course of 
a month, lost eveiy day 14*5 grammes of albumen with the 
urine ; and a little slim girl, on an average of eighteen analyses 
made in the course of two months, lost 15 granmies daily. 
" Let one take what view one may as to the uses of albumen,'' 
says Voit, " it at all events influences the amoimt of active cell- 
growth and the supplies of oxygen, on which again decomposi- 
tion, and therefore movement, depend.'^ 

If we now compare the amo\mt of albumen which is con- 
tained in the urine from contracted kidneys with that which is 
contained in the urine from the inflammatorily enlarged kid- 
ney, we find very often that in the former case the urine does 
not contain so much per thousand, as in the latter it does^ 
per cent. ; very often indeed the former does not contain any- 
thing like one per thousand, and at times albumen may be 
altogether absent. In spite of the copious urine, the total loss 
of albumen through the kidneys in these cases is always very 
slight compared with that through the inflammatorily enlarged 
kidney; it is limited to one or two grammes, and it may amount 
only to a fractional portion of a gramme for a single day* 
One of my patients, on an average of twenty-one analyses 
made in the course of three months, lost 1*3 grammes of 
albimien every day ; another, on an average of eleven analyses^ 
extending over a longer period, lost 1*4 grammes ; a third, on 
an average of twenty analyses made in the course of a month, 
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lost 1*2 grammes. Experience in some of these cases has shown 
me that so slight a loss of albumen from the human organism 
may be endured without essential injury to the general nutri- 
tion ; for example, the first of the foregoing patients is alive 
nowy two years after the performance of those analyses, and 
walks along with a firm step, in spite of his continued albu- 
menuria. 

If we now endeavour to advance a step fiirther with our 
investigation, and ask what are the causes of the albumenuria 
in these two diseases of the kidney, I am sorry to say I am by 
no means in a position to give you a satisfactory reply. That 
the secretion of albumen with the \irine must, under aU circum- 
stances^ be considered a pathological process, no one any longer 
doubts. With regard to this it appears to me indisputable 
that the migration of this material from the serum of the blood 
into the urine may take place in various ways, and that, in the 
two before-mentioned kidney diseases, it certainly does take 
place in two difierent ways. Physical experiments on filtra- 
tion show that animal membranes which, imder a certain 
moderate pressure of fluid, are impermeable to colloid sub- 
stances — e.g. albumen — will, imder increased pressure, let small 
quantities of such substances through. In contracted kidneys 
we find the filtering apparatus — the Malpighian corpuscles — 
in a thoroughly normal condition wherever it is permeable 
by the blood. But, as was shown before, they have to resist 
a blood-pressure increased beyond the normal, and, in conse* 
quence, a small quantity of albumen passes through their pores 
in addition to water, urinary ingredients, and salts. The urine 
from contracted kidneys thus resembles a fluid which has 
transuded imder abnormally high blood-pressure ; it is similar^ 
for example, to the ascitic fluid which results from obstruction 
of the portal vein, only that it has urinar}*^ ingredients mixed 
with it. The albumen may entirely disappear from the urine 
of contracted kidneys during the diminution of arterial pres^ 
sure which occasionally takes place ; and it always decreases 
very considerably as the quantity of \irine diminishes; for with 
the advance of the pathological process in the kidneys a general 
decay of nutrition and a continued loss of power in the heart 
take place. 

The enormous amouni: of albumen which chrofiically 



BY PROF. C. BARTELS. 229 

enlarged kidneys often secrete is much more difficult to 
account for than the albumen from contracted kidneys. Of 
the relations of the blood-pressure in such kidneys we know 
nothing certain ; we can only conjecture that, partly on account 
of the slowness of the blood-stream through the inflammatorilj 
changed vessels, and partly on account of the obstructions 
which the blood-current in the capillaries of the cortex of the 
kidney meets with, owing to the swelling of the interstitial 
tissue and the epithelium, that this pressure must increase 
above the normal in the Malpighian corpuscles. The pressure 
in the entire aortic system is, on the contrary, lessened, at all 
events in most cases ; thus by no means can it be the cause of 
the albumen in this kidney disease. We do not know much 
more of the nature of the filters through which this richly 
albuminous secretion passes than we do of the relations of the 
blood-pressure with them. Virchow mentions that he has often 
foimd the loops of glomeruli broader and duller than natural, 
and that on the addition of acetic acid they displayed a thickened 
wall and numerous nuclei which exceeded the normal in num- 
ber three or fourfold perhaps. Also, Colberg showed me a 
preparation in which the Malpighian corpuscles appeared much 
larger than natural. Thus there were conditions such as we 
are acquainted with generally in vessels changed by inflam- 
matory irritation. But the microscopical condition of the 
kidneys, the enlargement and multiplication of the cellular 
elements, and the swollen condition of the epithelium in the 
uriniferous tubes, show that inflammation has given rise to this 
enlargement of the kidney, though these changes might be 
considered to arise entirely from an inflaiomatory condition of 
the nutritive vessels. But the above-mentioned condition of the 
Malpighian corpuscles, noticed by Virchow and Colberg, would 
seem to indicate that the Emotional vessels also take part in 
these changes ; at all events, the nature of the \irine secreted 
by such kidneys corresponds to this view. According to Cohn- 
heim's well-known discovery, not only blood-plasma, but also 
white blood-corpuscles, pass through the walls of inflammatorily 
changed vessels. We find these constituents in the urine 
secreted during diffuse nephritis. The richness of such urine 
in albumen (it may reach 5 per cent.) may exceed that of the 
fluid drawn from the skin of a man by a blistering plaister, and 
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we mwft acknowledge that this fluid is an nndonbted inflam- 
matorj product. The copious crlindrical fibrinous casts, mnd 
the by no means sparing quantity of white blood-corpuscles in 
the sediment of this urine^ leave, it appears to me, no doubt 
that an inflammatory transudation gets mixed with the secre- 
tion of ihene kidneys, and that the albumenuria resulting from 
diffuse inflammatory enlargement of the kidnejrs must ariae 
from an inflanmiatory change in the filter through which the 
urine i>asses out of the blood. 

That the general nutrition in the course of these two kidney 
diseases may be injured both by the loss of albumen and by 
the interruption of digestion, I have repeatedly and specially 
pointed out. But in the latter respect the patients suffering 
from the one disease differ from those suffering from the other. In 
patients suffering from chronic enlargement of the kidney, loss 
of appetite, malaise, sickness, more rarely diarrhoea, sometimes 
make their appearance during the first attack of dropsy, and 
no doubt in such cases considerably assist the sudden decay of 
general nutrition. But with the disappearance of the dropsy 
in these patients the foregoing symptoms may disappear and 
the organs of digestion may resume their normal functions 
whilst the general nutrition is immediately restored to a fair 
condition, until, with the advance of supplementary contrac- 
tion, a second, and now continued, disturbance of the func- 
tions of these organs gradually makes its appearance. In 
genuine contraction of the kidney, digestive derangements, loss 
of appetite, obstinate vomiting and diarrhoea, never make their 
appearance before the disease has reached an advanced stage. 
The question now is, whether digestive derangements, under 
.such varied conditions, have a similar cause ; I think not. With 
regard to the obstinate vomiting which occurs in patients 
afflicted with kidney contraction, whether in the genuine or in 
the supplementary form, I have endeavoured to justify the 
theory which has been advanced for a long time by various 
writers, that it is of a urajmic nature, and I have appealed to 
the fact that we can demonstrate urinary matter, or the pro- 
duct of its decomposition — carbonate of ammonia — in the vomit 
of such patients ; and, further, to the circumstance that obsti* 
nate yonutipg yery pommonly precedes uraemia arising under 
pillar oiro^|Q^taIlo^9• Tl^e sw^e ^sppl^^f^tipn iow ngt )^ol4 good 
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for the vomiting of dropsical patients suffering from chronic 
kidney enlargement. At least I have not succeeded in show- 
ing urinary matter or ammoniacal combinations in the watery 
and sour vomited matter of such patients, and no uraemic 
symptoms followed the retching in my cases. I think a much 
more correct notion is to consider that these interruptions of 
the digestive functions of patients who are highly dropsical 
are the consequences of an oedema of the mucous membrane of 
the intestinal canal. Unfortunately I have not had an oppor- 
tunity of testing the correctness of this view by an examination 
of the body after death. But I can very well conceive that 
such an oedema of the mucous membrane may occur in both 
the intestinal tract and the air-passages. And it is evident 
that quantities of water might transude, instead of this oedema 
of the mucous membrane of the hollow viscera taking place. 

The presence or absence of hypertrophy of the left ventricle 
of the heart evidently stands in intimate relation with the 
general condition of nutrition. Traube has most convincingly 
shown that this change in the heart originates in an increase of 
blood-pressure in the aortic system, the necessary consequence 
of the obliteration of so many vessels for the exit of the arte- 
rial blood from the kidneys. Hypertrophy of the left heart is 
an almost constant companion of the genuinely contracted kid- 
ney ; it is, on the contrary, as a rule, wanting in patients 
suffering from chronic enlargement of the kidney. And yet 
we are by no means certain that the movement of the blood 
through the kidneys is more disturbed by the process of con- 
traction than it is by the inflammation which gives rise to 
chronic enlargement of the organ. The strikingly pale and 
anaemic appearance of the swelled kidneys points much more to 
a high degree of anaemia during life, a consequence probably 
of the pressure exercised upon the blood-vessels by the swelling 
of the parenchyma. In the one case, however, in genuine con-- 
traction, the hindrance to the circulation which gives rise to 
the increased labour of the heart developes itself quite gradually 
in a body existing under favourable circumstances of nutrition, 
and furnished with undisturbed blood supplies ; in the other 
case, on th^ contrary — in chronic enlargement of the kidney— 
f his hindrance developes itself in ^ body th^ blood of wblp]^ 
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suddenly becomes poor owing to a proportionally large loss of 
albumen, and which blood is thus unable to supply the means 
for extra nourishment to the heart, and in a body in which the 
tension in the aortic system never reaches a higher point, owing 
to the amoimt of water which has transuded through the vessels. 
But the accompanying dropsy disappears if in the course of 
time the inflammatory swelling passes into supplementary 
contraction ; and if the loss of albumen through the kidneys 
becomes very slight, and an improvement takes place in diges- 
tion and general nutrition, hypertrophy of the left ventricle 
may become associate with this secondary contraction of the 
kidney. Indeed, this hypertrophy sometimes takes place during 
the existence of the inflammatory enlargement ; in such cases 
the general nutrition may have been exceptionally little 
injured. 

Hypertrophy of the left ventricle derives its chief practical 
interest from its connection with cerebral apoplexy ; a mode of 
death very frequently observed during contraction of the kid- 
ney, which, on the other hand, has not occurred in any of my 
cases of inflammatory enlargement. As Traube has already 
shown, the connection between hypertrophy of the left ventricle 
and cerebral haemorrhage evidently and undoubtedly arises in 
consequence of the increase of the arterial blood-pressure in 
connection with the change in the heart ; and this increased 
pressure, under certain circimistances, brings about a rupture 
of the cerebral vessels. It is, on the contrary, very question- 
able whether other haemorrhages besides those in the brain, 
such, for example, as those which by no means rarely occur on 
the various mucous surfaces during the foregoing kidney disease, 
are to be traced back to the same cause, viz. hypertrophy of 
the heart. After greater experience, I consider such a causative 
connection very improbable. With regard to the relation of 
this change in the heart to the before-mentioned retinal mis- 
chief in chronic kidney disease, I cannot say anything from my 
own personal observation; hitherto I have not had the opportu- 
nity of a sufficiently accurate study of this question. But it 
is Traube again who \irges the dependence of this disease of the 
retina upon the hypertrophy of the left ventricle, and the there- 
with increased tension of the aortic system ; and I am indebted 
to my colleague, Yolohers, for the communication, that amongst 
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all the cases of Bright's retinitis (perhaps twenty in number) 
observed by him, only one occurred which was complicated with 
dropsy. The patient, a pregnant female, quite recovered from 
her kidney mischief. In the majority of cases the kidney 
disease, which had not hitherto been diagnosed by the family 
doctors in attendance, was first discovered through Yolchers' 
ophthalmoscopic investigation. However, Cohnheim repeatedly 
saw Bright's retinitis without simultaneous hypertrophy of the 
heart. 

Getitlemen, by means of morbid types, I have attempted 
to describe to you shortly the clinical course of two important 
pathological processes in the kidneys, which I consider essen- 
tially difierent from one another, but which many writers 
describe as merely different stages of the same inflammatory 
process. I have then endeavoured to show you that the parti- 
cular morbid symptoms can in each case be traced back to inter- 
ruptions of the physiological functions, which interruptions are 
connected with anatomical changes in the kidneys. But how- 
ever characteristically these morbid types may shape them- 
selves in most cases, and however safely we may in these cases 
judge of the anatomical condition of the kidney from the 
Symptoms of the disease, yet I must not conceal from you 
that transitionary forms between the two kidney diseases distin- 
guished by me, or combinations between the one and the 
other, do undoubtedly occur. Post-mortem examinations show 
thftt in isolated cases one kidney may be contracted, the other 
inflammatorily enlarged. That such cases place insuperable 
difficulties in the way of our diagnosis is very evident. We 
do not hide from ourselves that there are still great gaps in 
our knowledge and ability in this department of pathology ; 
but let me conclude with the wish that further researches may 
very soon succeed in filling these up, and that an increasing 
knowledge of pathological facts may open the way to moro 
beneficial treatment. 
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Gentlembn, — I daresay you will have observed, in the 
course of the clinical investigation which we have made 
together, that there is hardly any complaint so widely spread 
amongst women as that which, in contradistinction to the phy- 
siological sanguineous discharge, they call the " Whites." I 
can assure you that half the women who frequent the consult* 
ing-room of an obstetric physician come solely on accoimt of 
this troublesome symptom. 

We still frequently meet with the opinion, which I am 
sorry to say, in spite of the numerous cases of women^s diseases 
we have examined in this place, I have discovered to-day 
amongst yourselves, that that usually whitish, often very 
copious, weakening discharge, is merely a vaginal secretion, a 
symptom of vaginal catarrh. In opposition to this view I 
must, first of all, and d priori, mention that simple catarrh of the 
vagina seldom occurs, that the real seat of the mischief is to 
be sought for deeper — ^in the uterus and its appendages, but 
very frequently also at the mouth of the genital canal, in the 
vestibulum. 

The way in which you can prove that this is the case is 
twofold ; first, by a microscopical and chemical examination of 
the secretion; and then by a local inspection of the genital 
pssf^ bv ^fe^na of the speoulw. 
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The secretion which leucorrhoea supplies varies very much 
in regard to its colour, consistency, and odour ; at one time 
white, creamy, and thickish; at another, more purulent, or 
intermixed with traces of blood, often quite glassy, viscid, 
glairy, and glutinous, but sometimes also greyish-brown, in 
which case it has usually a disagreeable odour, similar to that 
of the greasy lochial discharge of the lying-in woman who is 
suflfering from the retention within the cavity of the uterus of 
decomposed portions of the foetal membranes and clots. If 
you place a portion of such secretion imder the microscope, as 
I have done here for your inspection, you will find nimibers of 
variously-shaped epithelial cells in the more or less cloudy 
serum. Pavement epithelium is most abimdantly represented, 
cylindrical epithelium next, and then the ciliated. Amongst 
these are to be foimd mucous corpuscles, and, in many cases, 
numerous pus-corpuscles and red blood-discs. Yibriones often 
cross the field of sight. And, in addition, peculiar forms of 
infusoria and fungoid growths are to be met with. Under the 
next microscope which I have placed here for you is a little 
secretion from a pregnant female suffering from vaginitis 
granulosa. You will see that there is abundance of pavement 
epithelium from the vagina, some cylindrical epithelium from 
the cervix, which is ulcerated on both lips, two small mucous 
corpuscles on the right hand of the field, and somewhat distant 
from these, towards the left, there is a small, roundish, some- 
what long body, which much resembles a mucous corpuscle, but 
which is provided at one end with two whip-shaped appen- 
dages; it is the so-called trichomonas vulvae. You will re- 
cognise these infusoria by their lengthened shape and the 
appendages at the cephalic end ; there are not usually more 
than two of these appendages, sometimes there is but one. 
You recognise them also by their movements, which are well 
seen in this preparation, for we have prevented the fluid 
drying up, and the infusoria have been left in the element 
favourable to the preservation of their life — the acid fluid 
of the vaginal secretion. Fungoid growths are found mixed 
with the secretion not less rarely than inAisoria, more espe« 
cially the leptothrix vaginalis, which often occurs in great 
quaiitities aud i^ unusually large bundles ; oidium »lbica)is haci 
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in other organs, bat more especiallj in tlie mneons memlmuie 
of the mouth. You will find a specimen of oidinm aHucana 
under the next microscope. These specimens come from an old 
woman, whom I hare brought here for your inspection. She 
has suffered for a twelremonth from diabetes mellitus and acute 
pruritus vulvae, a combination I have seen onc^ before in an 
elderly person. In this case the saccharine urine is evidently 
the cause of the fungoid growth in the genitals, and the latter 
gives rise to the pruritus. Locally, with the, unaided eye, you 
will see nothing more than a somewhat increased secretion, an 
itching erythema of the labia, and a superficial redness of 
the vagina ; the anterior wall of the latter is somewhat 
sunken, and consequently the urine trickles over it the more 
readily. 

"With regard to the leptothrix vaginalis, you will be inte- 
rested to learn, that according to the researches of Haussmann, 
this fungus cannot be got by transporting the penicillium 
glaucum to the vaginal mucous membrane, as might have been 
supposed from Hallier's work. With regard to the oidium 
albicans, Haussmann has made the interesting discovery that 
when spores of it are introduced into the mouth of the new-bom 
infant they give rise to thrush (Soor) ; an observation which 
explains the striking fact that children, even in the first day 
after birth, are sometimes attacked with this disease. Evi- 
dently in these cases earlier existing spores, which have got 
mixed with the vaginal secretion, have reached the mouth of 
the child, whilst the head was detained in the vagina a longer 
time than usual during the expulsive stage. 

If you now bear in mind the various elementary forms 
which the microscope shows you in the morbid secretion of 
leuoorrhcoa, you must be convinced that I was quite right when 
I asserted that we had to do with affections of anatomically 
different mucous membranes, and not with those of the vagina 
alone. In addition, the vagina possesses hardly any glimds, 
only a few crypts in the mucous membrane of the posterior 
wall, and yet the morbid secretion is often tenacious, sometimes 
like the white of an egg, and the microscope shows large 
mucous globules. Furthermore, we see numerous representa- 
tives of the ciliated and cylindrical epithelium^ although the 
vagina is supplied with nothing but pavement epithelixmi. 
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Tho albuminous stioky substance with the numerous mucous 
globules results from disease of the cef^vix. The appearance of 
copious quantities of ciliated epithelium imder the microscope 
indicates disease of the mucous membrane of the corpus uteris 
and perhaps that of the tubes, whilst a too copious appearance 
of cylindrical epithelium points to a lengthened catarrh of the 
cervical mucous membrane. Cloudy serum, pavement epithe- 
lium, infusoria, and fungoid growth, are the microscopical 
elements of vaginal catarrh. 

A chemical examination of the secretion does not give us so 
distinct an indication as to the seat of the mischief as we get 
by the microscope. But you may generally conclude that a 
strongly alkaline secretion belongs to the cervix. The secretion 
from the vagina alone is, on the contrary, always acid. When 
by suction with a syringe we succeed in obtaining perfectly 
pure secretion from the mucous membrane of the body of the 
uterus, we find that it is usually neutral; it seldom has an acid 
reaction. 

We shall, nevertheless, always take the shortest and safest 
means for the determination of the seat, the fountain-head, of 
the catarrh, if we make an exact ocular inspection, in which we 
are obliged to employ the mirror. 

I shall now make a digression, in order to describe to you, 
or, at least, to thoroughly criticise, the various forms of specula 
which we make use of in these investigations, and with which 
you are already acquainted from my theoretical lectures. In- 
stead of extolling so many new forms, and, above all, in order 
to guard you from the errors into which some of my colleagues 
have fidlen, who gradually go too far in their reverence for 
Sims* or Sims-like instruments, I cannot omit to impress upon 
you that, whether used in the patient's own room, or in the 
obstetric physician's consulting room, Carl Mayer's porcelain 
tubular speculum and Fergusson's similarly shaped glass specu- 
lum, with an outer casing of gum and an interior lining of tin- 
foil, are still always found to be the most serviceable, the most 
convenient, the handiest, the least disagreeable to the patient — 
because they do not outrage her modesty — and the least painful 
in their application. These tubular specula give us abundance 
of light, and can be introduced without difficulty ; they give 
rise to little or no pain when we have them cut off obliquely at 
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the end and they are inserted in a somewhat rotatory manner 
with the lip of the instrument directed towards the posterior 
wall of the vagina. If we do not choose too long an instrument, 
a fault which is often committed, and if we do not take one of 
too small a calibre, we can generally without any difficulty 
examine the whole vaginal portion of the uterus in every direc- 
tion, and during its gradual withdrawal we can bring into view 
bit by bit every portion of the vagina. But it certainly cannot 
be denied that these instruments do not suffice in many dis- 
placements of the uterus and in many diseases of the vaginal 
cavity, for, in the first case, the vaginal portion of the uterus 
evades the aperture of the speculum, and must be first dragged 
down forcibly with the sound into the lumen of the tube, which 
operation may be attended with disadvantage as regards the 
diagnosis, and with acute irritation of the cervix ; whilst, in 
the latter case, the lumen of the speculum gives us too small a 
field of observation. Sims' duck-bill speculum, with which you 
are already quite familiar clinically, is recommended in these 
diseases, and because we do not know beforehand what difficul- 
ties of the kind we may have to encounter, it is recommended 
to be used in all examinations. These specula, which moreover 
are very similar to the long-known ones of Simon, are truly one 
of the best inventions in clinical gynoecology of modem times, 
and their employment has become absolutely indispensable at 
the bedside, especially in most operative procedures for diseases 
of the uterus, the bladder, and the vagina ; but they require 
the help of two assistants, and even with the utmost manage- 
ment and the addition of the very recently recommended, 
though not very useful elevators of the anterior wall, they 
require the help of one assistant at least. And for this very 
reason they are as good as useless in the consulting-room of the 
physician, at least amongst German women, for when a vaginal 
examination is required, they will not, except with extreme 
reluctance, permit the presence of a second physician, or even 
that of midwife. 

But an instrument has been brought out after the pattern 
of Sims' speculum, which has its advantages without its faults, 
when used in private practice ; this is the two-bladed speculum 
of Cusco, which can be managed without the help of an assist- 
tot, and which, during an examination, affords equally as large 
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a field of view around the vaginal portion of the uterus as the 
awkwardy indecent, and painful duckbill of Sims. You will do 
well, therefore, to secure one of Cusco's specula as well as 
several of Mayer's of various sizes, the ends of which have 
been obliquely ground off. 

We will now at once proceed to the changes which we find 
on an examination with the speculum; but let me tell you 
beforehand that at first we intend to occupy ourselves with the 
phenomena of chronic cat<irrh only, and that a description of 
the very much less frequent acute catarrh will be given after- 
wards. 

You will find that in the larger number of cases the 
leucorrhooa originates in the vaginal portion of the uterus. 
But this structure, as seen through the speculum, varies very 
much in its appearance, according as we have to do with it in 
the woman who has had children, in the sterile female, or the 
virgin. It is therefore absolutely necessary that I should draw 
your attention to the essential points of difference. In virgins 
and childless women we find the vaginal portion imusuaUy 
long, thick and tumid above, and tapering to a point below. 
The colour is mostly deep dark-red, sometimes bluish red; 
the orifice exhibits annular epithelial excoriations, sometimes 
annular ulcers; a drop of glassy, viscid, perhaps somewhat 
purulent secretion may hang from the os. In women who have 
borne children the vaginal portion is cylindrical throughout ; 
at the transversely fissured orifice it may be broader than it is 
above ; it is also deep dark-red, and the broad lips of the os, 
which are usually somewhat everted, are always eroded when 
the disease has existed for any lengthened period. If we make 
a digital examination of the cervical canal, which is generally 
pretty open, we find its mucous membrane, like that of the lips, 
pufiy and spongy like velvet, and here and there scattered over 
the surface of the mucous membrane more or less knotty ot 
rounded granular projections are oflen foimd. These protube^ 
ranees are seldom absent in a case which lias lasted for som6 
time. Moreover they are better felt than seen, for all attempts 
to construct specula for the cavity of the uterus are frustrated 
by the inconvenient hsemorrhage of the mucous membrane 
which they give rise to. They result partly from hypertrophy 
of the cervical glands and partly froih a morbid enUrgement of 
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the cervical papillae. Thus, in both groaps of cases — in females 
who have not borne children, and in those who have — ^ihe 
characteristics of the disease are : swelling of the mnooiu mem- 
brane, with secondary sympathy and enlargement of the whole 
cervix ; an increase, and frequently a thickening of the glassy 
secretion ; an erosion of the epithelium ; ulcers ; and a hyper- 
trophy of the glands and papillae which have been laid bare in 
consequence of the removal of the epithelium. 

This apparently imimportant disease, which occurs in so 
insignificant a region, and in an organ otherwise so very little 
sensitive, gives rise to both local and general bad consequences 
almost without exception, and may even have a fatal termina- 
tion ; nevertheless, the symptoms varj- according as we have to 
do with it in virgins, nullipara, or multipara. 

When cervical catarrh exists for a long time in virgins, or 
in women who have had no children, the menstrual discharge 
at first increases, owing to the greater amount of blood which 
flows into the organ ; it becomes irregular and reappears too 
often, without giving rise to any pain, at least at the com- 
mencement. If there are ulcerations, we generally get inter- 
current haomorrhage, in consequence of some \musually violent 
exercise, such as dancing, springing, running probably because 
the ulcerated spot on the cervix rubs against the posterior wall 
of the vagina, across which numerous deep folds stretch. Later 
on, when the ulcerations have existed for some time, narrowing 
of the external os occurs, for the ulcerations partially heal over 
and form scars, the contractions of which diminish the aperture 
of the cervix too much. A necessary consequence of this is, 
that the viscid, slowly moving secretion of the cervical glands 
stagnates, and, owing to the impediment, distends first of all the 
cervical canal, and then the cavity of the corpus uteri. The 
whole uterus usually enlarges both in length and breadth ; it 
looks like a thin loose- walled balloon, out of which the secretion 
is from time to time evacuated with pains like those of labour ; 
this secretion, which is now mixed with that of the secondarily 
diseased mucous membrane of the body, is a yellowish, oft&i 
purulent, more or less dark-coloured fluid. But as soon as 
such a balloon-like distension of the uterus has taken place, 
further severe consequences almost always follow. This thin- 
walled loose uterus is unable to resist the pleasure of th9 
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intestines pressing upon it from above ; it gives way and doubles 
back into Douglas' pouch ; in this way retroflexion of the 
uterus is a very common secondary result of chronic catarrh in 
virgins. 

These females are almost invariably childless after marriage. 
Even when they are married before the mischief has advanced 
beyond the first stage, and when there is only swelling and 
hypersecretion of the mucous membrane, the semen cannot 
reach the uterus. Under healthy conditions the folds of mucous 
membrane which form the palma plicata project pretty con- 
siderably on the anterior and posterior walls of the cervix, and 
when they are morbidly swelled, they dovetail so closely 
together that the canal may be completely closed. When 
firstly owing to inspissation of the fluid and secondly owing to 
contraction of the means of exit a stagnation of the secretion 
occurs and in addition we get a flexion of the distended 
loose-walled uterus, we have simultaneously three extremely 
unfavourable conditions for the passage of the semen into the 
cavity of the corpus uteri. But where cervical catarrh has 
existed for a long time in young girls, such serious symptoms 
gradually make their appearance that, taking their great bodily 
weakness into consideration, we cannot wish that they should 
be married or be blessed with children. The first secondary 
85rmptoms, which usually make their appearance soon after the 
beginning of the discharge, are nervous afiections of the stomach, 
cardialgia, and loss of appetite alternating with frequent and most 
tormenting ravenousness which cannot be appeased owing to 
the §ensitiveness of the stomach. Alternating with these we 
often get retching for no apparent reason. There are thus in 
reality those afiections of the stomach which wo are accustomed 
to see during the first months of pregnancy ; which is not sur- 
prising, for during pregnancy the retching very frequently 
results from a diseased condition of the cervix, more especially 
from ulcerations of the same. Sooner or later irritability of the 
bladder associates itself with these disturbances of the stomach, 
and if the patient has been accustomed to sleep soundly, she 
will sooner or later be disturbed by the frequent desire to 
urinate ; which is evidently the consequence of the extension of 
the local infiammation from the cervix to the posterior wall of 
the bladder. Usually also, painful affections of the uterino 
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zit^rve :}XiLvke their appeurdiic^. tiioagh act :k> much so whilst the 
pttdent Ls rescfn^ ; in w when the patient is going about and 
the vaginal portion of the uterus is pressed down owing to the 
wei^t ox the :$uperincunibent intescznes^ and when — irritated 
by BLOTements on uneven ground — the raw os uteri rubs 
agtiinst the posterior wall ot* the ^.igina. that we get neuralgias 
which have their :«eat tirjt on one side of the hypogastric region 
and then on the othtr. often extending down the thigh. These 
pains gnidually make movement in the open air, as well as 
domestic occupations^ very painful to the patient. They shirk 
e:terci5e : they ni^ke the solu their &vourite resting-place. 

Thus maLkiies develope trom Lxal affections of this little 
cervix to whose importance at> regards the life of the female one 
is apt to attach very little importance, because they are as good 
as not concerned in and arv inactive during the most important 
physiolv^cal functions of the female organisatii»i — during men- 
struation and child-bearing — and yet these verj* disorders arc 
quite capable of undermining the constitution. The appetite 
and the possibility of taking sufficient nourishment disappear ; 
losa of sleep occurs ; and dually free movement in the fresh air 
is hindered ; facts of sufficient importance to ruin the health of 
the strongest person. There is no doubt that a very large 
number of our obstinate cases of chlorosis and a very great 
portion of our cases of hysteria owe their soifferings^ their weak- 
nessy their poorness of blood and emaciation entirely to the 
neglect of a cervical catarrh; and I am quite certain that this is 
the more frequent course which the general disease takes with 
those yoimg women afflicted with chlorosis and leucorrhoea, 
and not the reverse of this, >4z. that the chlorosis exists first of 
all, and, with this as its foundation, the genital catarrh developes 
itself, as has hitherto been the general opinion. 

Cervical catarrh in women who have borne children takes 
a very different course to what it does in virgins. Whilst 
in the latter the dangers of catarrh consist in the tendency 
to secondary sympathy in the body of the uterus, in the ten- 
dency to a destruction of the power of conception, and in the 
tendency to nervous affections in various regions remote from 
the uterus, the former — women whose cervix has been stretched 
by frequent labours and torn at the lateral angles so that an 
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inverted, cone-shaped canal is formed, out of which the secretion 
easily escapes — run but little danger of a disturbance of their 
powers of conception. Neither does the general health suffer 
in these women as it does in virgins, unless, as is not very rarely 
the case, weakness and emacialAon ensue from the great loss of 
albuminous fluid. But amongst married women wide-spread 
annular degenerations of the mucous membrane of the cervical 
canal very frequently occur, most frequently on the lips of the 
OS, but they may be high up in the cervical canal, as far even as the 
internal os. Where a cervical catarrh has existed for years in 
a married woman who has had children, there is always ulce- 
ration of one or other of the lips. It is usually the anterior, 
because this lies lower, and over it therefore the alkaline secre- 
tion of the cervix continually flows. If these ulcerations 
continue for a long time they gradually increase in size, so that 
the whole anterior lip of the vaginal portion is changed into 
a suppurating surface, the discharge from which mixes with the 
glassy secretion of the cervical catarrh. Sooner or later little 
protuberances arise on this ulcerated surface which may differ 
very much in their importance. 

In some women the glands embedded in the mucous membrane 
get hypertrophied owing to the continual abnormal irritatioUj 
and form larger or smaller excrescences with cyst-like cavities; 
the coats of the glands get distended and finsJly lengthen out 
into those long-stalked^ deep, dark-red soft tumours which we 
call mucous polypi ; they may occur in great numbers^ both 
in the inferior portion of the cervix, and high up in its interior, 
as high as the internal os. A few of these reach the size of a 
pea, a hazel nut, or a cherry, but they seldom exceed this. 

In other women again, the interstitial tissue between the 
glands increases to an unusual extent, projects above the level of 
the remaining mucous membrane in little circumscribed patches, 
is provided in its interior with small cavities which contain 
a serous fluid, and thus likewise forms little tumours, some of 
which have a broad base, whilst others have a stalk : these are 
also called mucous polypi. All we know about these two forms 
of excrescences is that they are especially common on strong, 
spongy, broad, thick, very hypersemic, soft cervixes ; their bad 
effects are limited to a constant, very profuse discharge of 
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serous fluid from the cervix^ and to extremely copious hsBmor- 
rhages ; the latter of which are due partly to an increase of men- 
struation, but sometimes they come on irregularly, even after 
any strong mechanical ^' insult/' in which the numerous^ easily 
torn capillaries of these little tumours are burst and torn owing 
to the congestion and over-distension, or through mechanical 
tearing and squeezing. Eut much more injurious in its effects 
is a third form of excrescence which arises on the ulcerated 
mucous membrane of the cervix during catarrh, the so-called 
papillary growth. These papilloma are particidarly common 
in women, the vaginal portion of whose uterus is hard, resistent, 
and not very large. If the orifice is not widely cleft, all 
we notice is that on its borders, and therefore on the margins of 
the lips, there are larger, or smaller, somewhat longish cone- 
shaped projections, which, taken together with the lips, resemble 
a cock's comb. If the orifice is wide open, cleft, and the lips 
everted, the first thing we observe at the commencement of the 
growths are little projections the size of a millet-seed, which 
easily bleed when touched with wadding. These little projec- 
tions extend upwards into the cervix, and frequently they may 
ba followed as far even as the internal os. Later on they 
widen more and more at their base ; even in the canal they 
get cone-shaped, ramify, and swell out knobbily at their 
extremities; changes which are brought about much more 
slowly in the canal than on the lips, on account of the nar- 
rowness of the former and the absence of direct mechanical 
irritation. 

These papilloma on the mucous membrane of the cervix and 
the lips of the os are of the utmost importance. For experience 
teaches us that these excrescences when left to themselves 
very frequently become cancerous. In so far as my experience 
has taught me hitherto, I shoidd say that very much more than 
one-half of all the cases of primary cancerous degen oration of the 
vaginal portion of the uterus originate in the mucous membrane 
of the cervix, and date their commencement from simple catarrh 
accompanied by papillomatous ulcers imdergoing malignant 
degeneration. As illustrations of these forms of disease I will 
relate two examples. 

Five years ago last May, a perfectly healtliy, strong 
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country girl, in her twenty-first year, whose parents had 
always been healthy, was delivered in our obstetric department 
after sixteen hours' labour, and after we had used considerable 
force with the forceps. She had severe endometritis for a 
week, but was discharged on the sixteenth day after the 
labour with the body of the uterus well reduced to its normal 
size. She complained a little of a considerable, tenacious, puru- 
lent discharge that still came away. It came from the thicki 
flabby cervix. The patient was told she must take care of 
herself, and, above all, avoid heavy work. In the beginning 
of September of the same year she came back to the hospited 
because the discharge still remained, and because there were 
often not inconsiderable traces of blood mixed with it. She had 
quickly got well when she returned to the country in the 
spring, and had even now a strong, fresh, healthy appearance. 
But as soon as she returned home she had very heavy work to 
do, and the more laborious it was the more abundant was the 
discharge ; but this she did not think very much of until she was 
alarmed by the streaks of blood. An examination revealed 
a cervix thickened in every direction, but universally soft and 
spongy ; both lips were everted, the posterior soft and velvet- 
like, and bleeding to the touch. With the speculum one could 
see on the posterior lip a roundish ulcer of about 3 ctm, diameter, 
the surface of which had that finely granular, easily bleeding 
character which is peculiar to the commencement of the papil- 
lomatous ulcer. This spot was cauterised once, and the patient 
was told that she must return to the hospital at the end of 
October. Unfortunately she exceeded this time. She did not 
return until the March of the following year, and certainly 
with a very suspicious aggravation of the mischief. The ulcer 
was still limited to the posterior lip, but its surface was consi- 
derably swelled, owing to the exuberance of the granidations. 
The lip was markedly hypertrophied by infiltration of the 
submucous tissue ; but the most alarming thing about it was 
that at the spot in the vagina where this diseased lip had 
rested posteriorly, and on this spot alone, with every other 
portion of the vagina perfectly healthy, thus showing plainly 
that it was the effect of the superincumbent diseased mucottg 
surface, the vaginal mucous membrane was not only deprived of 
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its epithelium^ but in its place a perfectly similar papillomatous 
ulcer had made its appearance. We cauterised deeply with 
chromic acid, and later on we burnt the spots repeatedly with 
the red-hot iron, and, as we thought, quite down to the healthy 
parts. Nevertheless no good granulations appeared on the 
surface of the ulcer. On the contrary, and this is so truly 
characteristic of the malignant ulcer, the more we took away 
the faster grew the diseased tissue beneath. In short we had 
a clinical demonstration of one of the most instructive and 
characteristic cases of cauliflower growths. She died six months 
later of cachexia. An examination of the genitals showed that 
it was a case of rapidly growing soft cancer, which had involved 
the entire vaginal portion of the uterus and the upper and 
posterior portion of the vagina. 

A fit companion to this case is that of a youngish lady, with 
a good family history, the mother of a healthy boy, who never- 
theless had aborted frequently, as it appeared, in consequence 
of a chronic endometritis, the result of a concealed gonorrhoea 
from which the husband suffered. When the patient first con- 
sulted me — it may be ten years ago — I found the following 
condition : — The portio vaginalis was very hard and thick, both 
lips were slightly ulcerated, there was a copious acrid, leu- 
corrhoea, chlorosis, a generally nervous state, and an imhealthy 
appearance. After the prescription which I gave her at the 
time, I saw no more of her for some years, and thought that 
she was well. After about five years, however, she appeared 
before me again. She had at first lost her leucorrhoea. But it 
returned as soon as she omitted the practical remedies. It 
increased with every fresh menstruation, and latterly became 
more copious and abundant. General emaciation and great 
weakness came on, and she got very much more nervously 
irritable. But all these evils would not have made the patient 
seek medical advice a second time, had not two symptoms 
appeared which caused her the utmost alarm. Very violent 
dragging pains in the region of the womb gradually made their 
appearance, returning even in the night, and a change in the 
discharge followed of such a nature, that in the place of the 
milky, slimy secretion, there appeared a dirty, brownish, bloody, 
^c^^diugly qffensive 4ischarge, wlucl^ eoil^ tbe linen day ^ud 
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night in great quantities. From these symptoms, I diagnosed 
that condition of the organ which is peculiar to uterine cancer. 
The result of the examination was happily somewhat better, 
though still very alarming. I found the ulcerations on the lips 
of the cervix hardly any larger than they were five years before ; 
but at isolated spots, especially at the lateral angles, there were 
little cock's comb-shaped excrescences, and in the canal, from 
which a copious quantity of that smeary, stinking secretion 
escaped, one could see and feel that the mucous membrane was 
thickly beset with growths of various sizes and shapes, mostly 
pretty hard and tender to the touch, many breaking down 
imder the weight of the finger even, causing a pretty copious 
haemorrhage. This lady was, altogether, cauterised six times 
with chromic acid ; a glass rod armed with it was pushed 
up the canal of the cervix as far as the internal os. After the 
sixth time, when I had, perhaps, gone somewhat deep, a severe 
traumatic affection of the uterus and its appendages followed, 
but she recovered in the course of three weeks. 

Nevertheless, when the patient left her bed the uterus was 
healthy, the cervix closed, the abnormal secretion had dis- 
appeared, and the patient afterwards fully recovered her former 
healthy appearance. No relapse has taken place up to the 
present time, after an interval of five years. If we reflect 
upon these cases, we cannot deny that we ought not to blame 
women for their extreme anxiety lest their long- continued 
leucorrhcea should end in cancer. It is evident that special 
consideration and care are necessary at the commencement of 
these cases of cervical catarrh with ulcerations, in which the 
patient belongs to a family in which cancer has shown itself, 
for cancer is exactly the same, in whatever organ it occurs. It 
is a well-known fact that inherited cancer may establish itself 
in quite another part of the body to what it did in the fore- 
father ; for example, cancer of the liver in the grandfather may 
be followed by uterine cancer in the grandchild. 

The uncommonly frequent occurrence of diseases of the 
cervix makes it very desirable that we should be able to discover 
the causes of the same, as quickly and safely as we are able to 
learn their site and peculiarities with the speculum. But most 
patients come under treatment at so late a period of the disease 



248 CATARRH OF THE FEMALE GENFfAL ORGANS. 

that it is not possible, in every case, to trace the origin of the 
mischief from its commencement. I can, however, give you 
the following as the general causes of cervical catarrh. 

In by far the greater number of cases, pregnancy and labour^ 
though quite regular in their course, afford us a cause for the 
commencement of this disease. We have very often examined 
persons in the last months of pregnancy in these wards. You 
recollect how often we have found the thick, puffy, spongy lips 
of the cervix so eroded, that we looked into a canal surrounded 
by raw walls. We can very well conceive that this exfoliation 
of the epithelium is the result of the spongy, hyperffimic con- 
dition of the mucous membrane of the cervix, as we know that 
the copious creamy discharge which comes away from the vagina 
of every woman during the latter weeks of pregnancy, is 
nothing more than a very great exfoliation of the vaginal 
epithelium, following upon its spongy, hyperaemic condition. 
These quite superficial ulcerations of the mucous membrane of 
the cervical canal, which so often occur that one is almost 
inclined to consider them as physiological, generally heal up 
very quickly after the confinement, and without any injurious 
effects, provided the labour is simple and not unusually pro- 
longed, and if the necessary rest and nursing is insisted on. 
Now, imagine a case of labour in which the amniotic fluid comes 
away prematurely, before the os uteri has sufficiently opened. 
Think how the head, pressing foi* hours directly upon the spot 
deprived of its epithelium, bursts open the anterior lip of the 
womb; how the latter is squeezed and crushed against the 
anterior wall of the pelvis as the head descends, and you will 
not be surprised that, under such conditions, these ulcerations 
remain for a long time with little tendency to heal, even if 
partial gangrene does not follow. Think further of those cases 
in which the cervix is deeply torn by the forcible passage of the 
head through the lower portion of the uterus, and you have in 
addition a cause for long-continued suppuration which must 
necessarily affect these superficial ulcers. Now, if such persons 
have the good fortune and comfort of a fairly good lying-in 
time, the places on the lips heal up well, and so do those on 
the lateral angles of the os, without special treatment; and 
though their progress may be slow, no ulceration and no catarrh 
of the cervix remains behind. If, however, these patients leave 
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their bed too soon, or go back to heavy work too early, so that 
the uterus gets irritated and dragged down, or if the necessary 
cleanliness is wanting after the confinement, or if, owing to 
incomplete expulsion of the decidua or blood coagula, or, in 
consequence of the retention of membranes (Eihautresten), these 
persons have the misfortune to sufier from an ichorous discharge 
from the uterine cavity, the ulcerations wiU get deeper, and it 
will require a very long time, even with care and rest, for heal- 
ing to take place ; whilst with neglect of the necessary dietetical 
precautions after the confinement, the ulcers and cervical catarrh 
become permanent. 

Consequently, Gentlemen, you have the most frequent causes 
for the origin of cervical catarrh in pregnancy, labour, and the 
childbed. Apart from the childbed we find extremely various 
causes — partly mechanical and chemical irritants, and partly 
constitutional diseases. Amongst the first, the mechanical irri- 
tant, I consider masturbation to be one of the most frequent. 
It is self-evident that in masturbation by contact with the 
finger or with instruments, a partial inflammation of the 
vaginal portion of the uterus, together with catarrh and 
abrasion of the epithelium may — and, indeed, very often does 
— occur. Moreover, it is very probable that mechanical injuries 
give rise not only to catarrh, but also to the excessive irritability 
and hyperacniia of the uterine nerves and spinal cord, which 
manifest themselves, on the one hand, in relaxation of the 
muscular walls of the uterus and vagina, and, on the other, in 
hyper-secretion, in which it appears the cervix specially par- 
takes. We have exactly the parallel of this in men, in whom 
we find a relaxation of the scrotum, and the accompanying 
hyper-secretion of the prostate and testicle. Just as prejudicial, 
as a source of cervical catarrh, as masturbation, and, moreover, 
bringing about its result in a very similar manner, is the 
constant employment of the sewing machine. It is, indeed, a 
very common occurrence for women who are somewhat weakly 
not to bo able to bear the emplojonciit of the sewing machine 
for more tlian a few weeks, even though it is only a question of 
the wants of their own family. Workwomen in shops, who 
work from morn till night at their machines, get ill very often 
in a few weeks. We see these girls get doubled up, pallid, 
and feverish, and, finally, they feel so weak that they are obliged 



250 CATARRH OF THE FEMALE GENITAL ORGANS. 

to give up the work. If one examines these women, one finds 
the vestibulum and the entrance of the vagina reddened, the 
clitoris often somewhat swelled, a copious vaginal secretion, 
and a somewhat sensitive mucous membrane ; in all there is 
great sensitiveness of the cervix, and a catarrh, and, if the 
mischief has existed for a long time, there is also ulceration* 
I believe that the mechanical rubbing of the labiae one against 
the other and against the clitoris by the to-and-fro movement 
of the foot on the treadle acts very similarly to an intentional 
masturbation, owing to the superficial inflammation of the 
mucous surfaces, which rub one against the other, and owing 
to the irritation of the nerves ; and I am convinced that the 
headache, giddiness, and nervousness to which these workwomen 
are perpetually subject, and which they always attribute to the 
hum of their machines are certainly caused by the above- 
mentioned irritation of the nervous system. A simple com- 
parison of the machines with regard to their different con- 
structions shows this. It is no doubt possible that it may be 
the perpetual hum which each machine causes ; that it may be 
the haste with which these women work their machines, what- 
ever be their construction ; or that it may be the quick alter- 
nation of the work on the same which first excites and after- 
wards depresses them and makes them nervously irritable ; but 
facts show that the hand machines which buzz and rattle as 
much as the treadle machines are much less liable to lead to 
similar diseases, and never give rise to catarrh of the genital 
passages. The most dangerous of all, as far as my experience 
with these women has gone hitherto — and I can easily see the 
explanation of it, according to my view — is the single-footed 
machine, though the two-footed machine is likewise decidedly 
dangerous for weakly women, and for many hours employment 
daily. 

But you must not think that local, direct, external injuries 
(insults) are the only causes of cervical catarrh. In the course 
of years the conviction has been forced upon me, which j- ou 
may possibly remember in your practice, that even general 
constitutional diseases may find a home in the portio vaginalis. 
Not infrequently young girls are brought to me with excessive 
cervical catarrh ; there is glassy discharge from and a knobbj- 
SWelUrig of the portio va^^i^ialis, whilst the bodjr of the uterus is 
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not enlarged, and the vagina is healthy. No mechanical cause 
can be assigned in these cases, there has been no anterior acute 
inflammation of the uterus, the malady has developed slowly 
and steadily whilst the patient was in moderately good health. 
But we discover that the patient was deeply scrofulous as 
a child, and certain tokens, such as swelling of the glands of 
the neck, scars of ulcers, nasal catarrh, &c., sufficiently indicate 
that the scrofulous state of things still exists. So many cases 
of this kind have occurred to me, and I have so carefully traced 
out the cause of the catarrh in them, that I have, after a careful 
exclusion of all the remaining causes, come to the conclusion 
that scrofulosis may by itself call forth the local mischief in the 
cervix ; and I am also inclined to consider the mucous mem- 
brane of the cervix as one of the sites for the localisation of 
scrofulosis, just as the mucous membrane of the nose, the eyes 
and the ears is. I am confirmed in this opinion by the circum- 
stance that the same symptoms make their appearance as fre- 
quently in another nearly related disease, viz. tuberculosis : but 
hitherto I have not had sufficient opportunity to examine tuber- 
culous girls. I have only made these observations on tuber- 
culous women who had had children, and on this account 
I cannot decide whether these catarrhs had developed 
purely as the result of tuberculosis. So much is certain how- 
ever, that no catarrh of the cervix is so persistent and so 
intractable under all local remedies as that of the tuberculous 
woman. It has also been asserted that the morbid condition 
of the blood in a chlorotic person may give rise to catarrh of 
the uterus generally, and especially to catarrh of the cervix. 
Scanzoni explains the origin of these catarrhs in the following 
manner : he thinks that the muscular weakness of the heart 
of the chlorotic is not equal to driving blood with sufficient 
force and in sufficient quantity to the ovaries and uterus in 
order to give rise immediately to a vigorous, quickly compen- 
sating menstruation. There will, therefore, mostly only be a 
feeble, but so much the longer continued congestion of the 
genital system, and the prolongation of this often brings one 
menstruation quite close to another. The consequence of this 
may be chronic " Anschoppung'' of the uterus, which manifests 
itself in the enlargement of the whole organ and the hyper** 
§ip9i:etion of the ia\xcqu3 membrane, Bi^t if jo\l ynlH pplv 
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accurately inquire into and trouble yourself about the com- 
mencement and first symptoms of the chlorosis, you will find 
that it is a bad sign as regards the catarrh when the first causes 
of the chlorosis are of an unusually heterogeneous nature. In 
many girls, indeed, chlorosis is evidently the consequence of 
masturbation, and the cervical catarrh is easily explained in the 
same manner : both are the consequences of the same bad habit. 
In many others the chlorosis has its foundation in an inherited 
tendency to tuberculosis, or in scrofulosis continuing from 
childhood, which I have before endeavoured to prove to you 
may give rise to catarrh of the genital organs, and especially of 
the cervix. In these chloroses, which I consider as primarj' 
diseases of the blood, sui (jencriSy I have never been able to dis- 
cover more than that behind a certainly often narrow, but 
usually not tense, easily distensible hymen, a loose-walled 
vagina was to be found, upon which rested an exceedingly 
moveable, very lax, often bent uterus, that is to say, a uterus 
with collapse of relaxation (Erschlaflungs-coUapsus). Catarrh I 
found mostly only in the vagina, very seldom in the corpus 
uteri, sometimes, but seldom, in the cervix ; a catarrh which, 
in the general collapse of the genitals, is easily explained by the 
rubbing of the relaxed mucous membranes one against the 
other, and especially of the cer\dx against the vaginal mucous 
membrane : these rubbings are brought about by the movements 
of the patient, and by the pressure of the intestines during the 
to-and-fro and lateral movements of the uterus. 

That peculiar form of genital catarrh to which I have given 
the name of Vaginitis exidcerans adheesiva is best included 
amongst these catarrhs which proceed from constitutional 
causes, because it mostly accompanies general illnesses, and is 
perhaps dependent upon them. This very copious leucorrhoea 
which excoriates the labiic and even the thighs is more espe- 
cially found in women who have passed the procreative period 
and who exhibit a tendency to liver disease and arthritis ; it 
is accompanied by long-continued general symptoms, such as 
malaise, eructations, loss of appetite, constipation, very foul 
urine with an abundant sediment, and regularly by nervous- 
ness. When we employ the speculum, we find the introitus 
vaginse and the lower two-thiixis of the vagina somewhat red- 
dened and covered with secretion^ but not otherwise changed. 
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The upper third of the vagina which surrounds the portio 
vaginalis, and the portio vaginalis itself are, on the contrary, 
very much inflamed, though the inflammation is limited to the 
mucous membrane. The entire mucous coat of the portio vagi- 
nalis as well as the mucous membrane of the vagina where it 
surrounds and touches the former is of a deep dark-red colour, 
deprived of its epithelium, and covered with a sticky, thickish, 
often somewhat purulent bloody secretion. If this inflammation 
continues for a long tinie, the portio vaginalis and the vagina 
invariably get glued together in the whole circumference of the 
former ; they may even grow together, completely extinguishing 
this portion of the vaginal cavity and concealing the portio vagi- 
nalis. The body of the uterus in this form of disease, as in the 
before-mentioned, is generally quite intact, not thickened, not 
painful, without perceptible catarrh ; although it cannot be 
denied that when these diseases of the cervix continue very long, 
an extension of the mischief to the mucous membrane of the 
body of the uterus may take place. 

If you now look back to the long list of diseases which 
attack the cervix, you will wonder wherein lies the anatomical 
reason that such a small portion of the uterus, a part so unim- 
portant with regard to the highest functions of the woman and 
so little sensitive to the strongest irritants, should be so fre- 
quently, so obstinately, and so dangerously attacked by disease. 
But you will easily see the reason when you call to mind what 
I have told you before, viz. that the cervix takes a particularly 
passive part in the process of labour, that it is exposed to the 
most violent stretchings, often to pullings, crushings, and tear- 
ings during the passage of the head, that it contracts much leas 
quickly and re-forms itself much more slowly than the corpus 
uteri, owing to its being so much less muscular, that, except in 
the pucrpcrous woman, the cervix, owing to its anatomical posi- 
tion, is much more exposed to direct injuries in the vagina than 
the corpus uteri. "With regard to the obstinacy of the mischief 
in the cervix, however, the anatomical structure of the mucous 
membrane will give you the best explanation, viz, its numerous 
folds, which, when swelled, so easily lead to a stagnation 
of the secretion, and its richness in glands and easily hyper- 
trophied papillae. Consider further, that the cervix, just like 
the corpus uteri, takes part in the menstrual congestion, that 
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an aggravation of the already existing mischief, of some days' 
duration, must occur every month in consequence of this con- 
gestion. 

The corpus uteri does not offer such favourable conditions 
for the origin of a catarrh. Its mucous membrane is smooth 
throughout, easily stretched, and is only separated from the 
muscular wall by a thin stratum of submucous tissue, and its 
buried position protects it from external injuries. Correspond- 
ing to these anatomical peculiarities, pure catarrhs of the body, 
compared to those of the cervix, are proportionaUy infrequent. 
Many physicians believe that they occur with very great infre- 
quency. Nevertheless, I believe they occur more frequently, 
and that these catarrhs have not been noticed in the practice of 
such physicians because they have not known how to recognise 
them, for their diagnosis is not made so easily and quickly 
and with such simple means as is the case with catarrh of 
the cervix. The s}Tnptoms are very little characteristic. 
Women come to us who are troubled with an exceedingly watery 
often very copious discharge, though they do not complain of 
any special local mischief. If the disease has existed for a very 
long time, however, they feel weak and languid ; they are ner- 
vous ; they look pale ; and, earlier or later, they suffer from 
stomach troubles. Menstruation may be quite normal, although 
it is usually too abimdant at the commencement of the mischief; 
but, after a twelvemonth's continuance of the catarrh, it usually 
gets sparing. The power of conception entirely disappears after 
a time, probably because the epithelium of the diseased mucous 
membrane, as is usually the case with long-continued catarrhs, 
alters its character. The ciliated epithelium disappears ; in 
its place we get cylindrical, later, polymorphous cells closely 
resembling the pavement epithelium. The mucous membrane 
itself atrophies ; its glands disappear ; it becomes more like a 
thin stratum of interstitial tissue. Except the sterility however, 
the only striking characteristic symptom, even to the women, is 
the frequently abundant morbid secretion. Whether this secre- 
tion proceeds altogether, or only chiefly from the cavity of the 
corpus uteri, we cannot discover either with the finger or the 
speculum. Microscopical and chemical examination give us 
some help ; and the examination with the soimd, by which we 
find that the mucous membrane in recent cases is pufl^ and very 
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tender to the pressure of the knob of the sounds enlightens us 
also. These, however, are no safe guides. When only a mode- 
ratoly copious catarrh exists, we get the most direct and authentic 
knowledge as to the site of the catarrh by means of Braim's 
uterine injection syringe, which must be introduced into the 
cavity of the uterus with the piston pressed down so that when 
it is drawn up the syringe may suck up the contents of the 
cavity of the body. The fact of having withdrawn secretion 
direct from the cavity of the body is quite enough to make the 
diagnosis certain. Additional evidence is got when we find the 
secretion is thin, of a yellowish red colour, and that it contains 
ciliated epithelium. But the latter may be wanting, and then, 
trusting to the other facts, we must conclude that the catarrh 
has existed for a very long time, and that, under its influence, 
the ciliated epithelium has disappeared. Thus you possess, as 
you see, in these particulars a criterion for the estimation of the 
age of the catarrh. I recollect a lady from St. Petersburg, who, 
when about thirty-five years old, got leucorrhoea whilst nursing 
her third child, her confinements having been quite regular, but 
following close upon one another. The discharge got more 
abundant week by week. She took the child from the breast, 
but it made no difierence. The most varied means which the 
physicians of her native town ordered were without result. I 
saw her three years after the commencement of the catarrh. It 
was an instructive case of catarrh of the body. She was pale 
and looked more than her age. The discharge was so copious 
that her diapers were continually drenched. This enormous 
discharge was so repulsive to the husband that he separated 
from her conjugally and finally charged her to seek medical 
advice in Germany and not to return home imtil she was ftdly 
recovered. After having carefully mopped up the secretion from 
the healthy vagina, I convinced myself, by means of the suction 
experiment with the syringe, that this lady's leucorrhoea origi- 
nated solely in the cavity of the corpus uteri, the walls of which 
exhibited more tenderness when touched with the tube of the 
syringe, especially at the fundus, than is usually the case with 
the healthy uterus. The secretion was watery and thin. It 
contained no ciliated cells and but few cylindrical ones; the 
greater number of the cells much resembled those of pavement 
epitheliimi. The lady went home after quite a long-oontinued 
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cure, and has since remained quite free from her catarrh. 
Whether she has again conceived I know not. 

In many cases it is impossible to giro the causes of this catarrh 
of the body, though we have leamt one in the foregoing case. 

A series of cases quite analogous to the one just quoted 
which have come under mv observation have forced me to the 
conviction that a great number of catarrhs of the body, like the 
before-mentioned case for example, originate in undue nursing. 
It may be that the women undertake the nursing when they are 
not fitted for it at all, or that they nurse for too long a time, or too 
often owing to their confinements occurring so quickly one after 
the other. Mostly, at least in quite half the cases, really copious 
haemorrhages precede these profuse, serous, slimy discharges. 
One may conclude from these circumstances that, in these cases, 
the hyper- secretion owes its origin to a relaxation of the integu- 
ment of the uterus, with simultaneous irritable condition of the 
spinal cord, similar to that caused by masturbation, only that 
the nervous track is difierent ; and, indeed, the results of the 
examination of the uterus correspond throughout to this view. 
The genital organs are relaxed, hanging down ; the uterus is 
small, soft, and easily bent. — In many other cases the catarrhs 
of the mucous membrane of the body are evidently pure catarrhs 
from obstruction, the result of narrowings at the internal os ; 
similar to the catarrhs which occur in consequence of flexions or 
senile atroj^hy, or in consequence of the before-mentioned con- 
strictions of the external os as the result of cicatricial contrac- 
tion, ilany cases begin in childbed, in consequence of defective 
puerperal re- formation of the body of the uterus, imperfect 
reproduction of the mucous membrane, endometritis, or defec- 
tive contraction of the uterus. More rarely this catarrh origi- 
nates after abortion, owing to some of the decidua having been 
left behind ; and when this is the case, we almost invariably get 
intercurrent, painful, often very copious haemorrhages. But 
we find catarrhs of a similar nature in the presence of new 
growths of various kinds on or under the mucous membrane of 
the body. The discharge is most copious ^vith the diffuse sarco- 
matous growths, but extremely so in the presence of polypi, 
whatever be their form. But they are sometimes the result of 
little circumscribed hypertrophies of the mucous membrane, the 
presence of which during life cannot be recognised with certainty 
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until we have excluded the other larger tumours ; but after 
death they are not infrequently found as little, usually bluish 
red, cone-shaped excrescences on the mucous membrane. 

All known catarrhs of the mucous membrane of the corpus 
uteri may gradually extend up into the mucous membrane of the 
Fallopian tubes. But we only learn this from pathological 
anatomy. The symptoms of the disease, and even examinations 
of the patients, do not inform us on this point. If, owing to 
tubidar catarrh, a bladdery distension of the Fallopian tubes 
does take place, forming the so-called Hydrosalpinx, and that 
consequently a palpable swelling can be felt by a bimanual 
examination, we can hardly decide with certainty whether we 
have really to do with this affection, or an ovarian cyst, or an 
exudation into the parametrium, etc. 

Therefore, Gentlemen, you will recognise catarrhs of the 
uterus. I have given the description of them before that of the 
vaginal catarrh, because I consider them to be the more impor- 
tant in their consequences. As you have seep, they imdermine 
the constitution, they destroy the power of conception, and they 
may* lead to carcinoma. Catarrh of the vagina behaves otherwise ; 
to the description of this we will now pass. Women may go 
about for years with a leucorrhoea originating in the mucous 
membrane of the vagina, without its injuring their health in the 
least. But when the secretion is very copious they suffer from 
the loss of the fluid from the body. Neither near nor remote 
affections of the uterine nerves make their appearance as they 
do in cervical catarrh, nor do those deeper local mischiefs. 

Pure catarrh of the vagina is, however, a rare disease; but in 
combination with a primary uterine catarrh, especially with that 
which proceeds from the cervix, vaginal catarrh is, on the con- 
trary, uncommonly frequent ; resulting partly from extension of 
the catarrhal mischief to the mucous surface of the vagina, and 
partly from the secretion running over and irritating the mucous 
membrane ; very often it is a joint symptom of a disease affecting 
the whole mucous membrane of the genital tract. 

The aged patient from whose vagiiia we yesterday removed 
a Mayer's pessary which had been used too long offers a very 
instructive example. From her genitals trickled continually a 
sticky secretion which quite soaked her linen. After we had 
reeved the stinking instfument| which ba4 t>eoome rough ou 

s 
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its upper surface from long use, we found the mucous membrane 
spongy, deprived of its epithelium in isolated spots, and every- 
where brightly reddened. Especially posteriorly, close behina 
the vaginal portion of the uterus, the ring had galled the mucous 
membrane to such an extent that at this spot there was a dark 
red, easily bleeding, somewhat granulated, longish, xilcerated 
spot. The ring had, owing to its excessively long employment, 
acted injuriously in a twofold manner ; it had been gradually 
corroded by the sour vaginal secretion, had lost its smooth upper 
surface, and had become simply a mechanical irritant owing to its 
rough surface. But also owing to the stagnation of the secretion 
above the ring, and the retention of a mass of effete epithelial 
scales mixed with portions of interrupted menstrual discharge 
which the upper border of the ring kept back, there arose 
gradually a putrid mass decomposing in consequence of its close 
contact with the atmospheric air, which also had a chemically 
corrosive effect upon the already raw mucous membrane. — ^But 
the commonest mechanical and chemical irritants are those which 
give rise to pure primary vaginal catarrh, and, as a rule, to pure 
primary vaginal catarrh alone. You recollect what an extremely 
profuse catarrh arises in consequence of the mechanical irritation 
of the prolapsed portion of the vagina in prolapsus vagina), what 
a continual discharge of milky fluid is gradually called forth from 
the vagina of women of the town, in consequence of too frequent 
cohabitation. And let me add, that I have seen profuse catarrhs, 
sometimes with simidtaneous or closely following catarrh of the 
bladder, not infrequently originate in old women, whose rima 
has opened in consequence of a shrinking of the labise, so that 
the dust has got into the vagina in the summer, and the <3old air 
in the winter ; and these catarrhs would not disappear until 
I had had a broad T-shaped bandage applied, which made up for 
the deficient closure of the vagina, and warded off the external 
mischief. Amongst the chemical irritants you have to reckon 
the effect of the decomposed urine in cases of genito- vesical 
fistula, but, before all, gonorrhoeal infection. 

You will find that pure catarrhs of the introitus vagina and 
the vestibulum originate in the same causes, viz. uncleanliness, 
dust, faeces, overflowing and decomposing urine, and ascarides 
which have crept from the anus over the perinsBum to the labiae ; 
^e If^tter is an espedallj^ frequent caus^ of catarrh in childmi. 
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But sometimes purely mechanical causes are brought to bear 
upon these catarrhs. I will relate to you^ as an example, a case 
of extremely profuse catarrh of the introitus, originating in thi 
manner in a young sterile woman. 

This lady, who was somewhat corpulent, was so plagued by 
the copious^ slimy, purulent, excoriating discharge, that at last 
walking was painful to her. The labia majora, the fork of the 
thighs, even the upper portion of the thighs themselves, in spite 
of the most scrupulous cleanliness, were deep dark-red and 
shining, and the thin skin at isolated spots was raw and cracked, 
so that it bled easily. On an examination, the finger passed 
into the introitus without difficulty, and seemed to reach a some- 
what too short vagina, which got narrow above, but at the end 
of which a portio vaginalis was not to be reached. This cir- 
cumstance led to an exact ocular inspection. It was then quite 
clear that the tough hymen of this woman, who had been married 
two years, had not been ruptured, it had only been very much 
stretched, and had formed a kind of cap, close under the portio 
vaginalis. The causes of the catarrh here were evidently the 
forcible attempts to break through the hymen during cohabita- 
tion. But this lady had suffered specially badly from leucorrhoaa 
because she was so very fat ; in fat persons, discharges and sores 
may arise from nothing but the usual rubbing of the surfaces of 
the skin one against the other. We split up the hymen com- 
pletely, and drew the flaps on one side. After that we could 
plainly see that the catarrh was quite limited to the introitus 
and the hymen. lu another patient, the wife of an innkeeper, 
a most profuse, purulent catarrh of the vestibulum originated in 
numerous new growths which had grown to a considerable size 
on the external genitals. From the labia minora, the clitoris, 
and the labial commissures ragged, glandular, cylindrical, pen- 
dulous tumours, from 6 to 8ctm. in length, and 2ctm. in 
breadth, grew irregularly, and resembled molluscum simplex 
in their histological structure. The discharge stopped when 
these tumours had been completely removed. The woman attri- 
buted her illness to her husband, who very often got tipsy of 
an evening, and worried her with rough manipulations and very 
frequent coitus. It is conceivable that her explanation of the 
origin of the mischief is correct. 

Sw^Uiug of Sartolini's glands is i^ot fm \mooTpx^oii ^<K)IUf 
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panying symptom of catarrh of the introitus. These glands, 
as you know, lie inside the labia majora, and send their secretory 
ducts straight to the vagina; the ducts open in front of the 
hymen. These secretory ducts are particularly liable to get 
stopped up and prevent the discharge of the secretion where 
they are somewhat narrow ; this may occur partly through stop- 
page with dust and shreds of epithelium, and partly through 
swelling of the secretory ducts resulting from mechanical irri- 
tation. Owing to the stagnation of the secretion, and the 
irritation and inflammation of the glands and the surrounding 
tissues, we get, sooner or later, quite large, roundish tumours, 
which, if left alone, always run on into suppuration; they 
obstruct the introitus vaginas, and owing to their spreading out. 
externally, they hinder the movement of the leg on the corres- 
ponding side, and owing to their swelling internally, coition is 
impossible ; and, let me add, it is an affection which does not 
always require the lancet or knife, it can very often, in its 
first stage, be cured by the catheterisation of the secretory 
duct with a thin probe. A further accompanying symptom of 
catarrh of the introitus (though it may be a self-existent mischief, 
and the catarrh secondary to it) is the following peculiar affection 
of the urethra ; the orificium urethras gets very spongy, thick, 
swollen, and deep, dark-bluish red ; from it project some excres- 
cences which, owing to their broad bases and the polypoid and 
cock's comb-like way in which they spread about, obstruct the 
excretory duct, and which, though varying, do not usually 
exceed the size of a cherry ; the mucous membrane is hyper- 
trophied in parts, especially over the papillary bodies, where it 
is usually hyperaemic and bleeds on the slightest injury of the 
epithelium. There is very often an abimdant, purulent, stinking 
discharge, with many painful troubles. The urine is passed 
with difficulty, often with cramp of the bladder, and causes 
great smarting as it passes over the raw spots of the introitus. 
Walking is only possible with the legs spread out ; if it is 
persisted in, inflammation arises in the neighbourhood, with 
swelling of the labia and clitoris, even to the formation of 
ulcers. Coitus is in most cases, even in the slightest, simply 
impossible, partly because the introitus vaginae and its neigh- 
bourhood is too tender to permit the introduction of the penis, 
partly because the urethra, as hr even as the bladder, is usually 
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60 thickened and swelled that it forms a very tender, P^y 
swelling whichconsiderably lessens the vaginal aperture. Women 
have confessed to me that when in spite of this mischief they 
have . indidged in coitnsy they have fainted away with the pain, 
that they afterwards bled for hours, and then, owing to the 
inflammatory swelling of the genitals, they have been obliged to 
keep their bed for days. It might appear to you that you had 
to do with gonorriiceal infecticm in this disease. But this is not 
usually the case. It occurs with special frequency in old, 
decrepid women, and in virgins after the cessation of the menses. 
Now, some few words with regard to the acute genitid 
catarrh of women. It is, on the whole, seldom primary ; it is 
usually an aggravation of the before-mentioned chronic catarrh ; 
the result of very various evils which may be either external or 
internal, but which must neverthriess be of quite a severe nature* 
Primary acute catarrh does occur, however. We see it appear 
after sudden severe chills, especially during menstruation ; and 
it is then usually spread over the mucous membrane of the 
whole genital tract, and is often followed by diffuse metritis and 
parametritis. We also sometimes get acute catarrh as one of the 
more troublesome symptoms in typhus, especially in T. exaa» 
thematicus, with an extremely profuse, thick, purulent secretion, 
which inflames and ulcerates the labieeand causes them tosw^; 
a similar state of things occurs in variola and scarlatina ; and in 
all these diseases it may be followed by cicatricial contraction 
and deformity of the vagina. The acute catarrh which results 
from the growth of the before-mentioned fungoid growths 
generally runs a much less intense course, with less swelling 
and smarting, although with a troublesome feeling of heat auA 
itching in the genitals. But acute gonorrhoeal catarrh most 
frequently give us an illustration of an acute inflammation of the 
female genital passages. Picture to yourselves a patient who 
has only noticed this affection some three or four days ; you find, 
on inspection, great swelling of the labia majora, reddening, loss 
of epithdimn, csdematous swelling of the laUa minora ; the 
mucous membrane of t^ vagina, from the introitus to the vaginal 
arch, is covered with blood-tinged, thin, purulent secretion ; ttie 
mucous membrane itself is Oddematous ; in many places it appears 
excoriated through loss of qpitheUum. The introduction of the 
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mirror is attended by much pain^ it is often impossible to get it 
in ; the urethra is, even now, often thick and swelled, though it 
may not always be so throughout ; its orifice is cedematous and 
covered with pus and blood. The patient complains to you of 
smarting and burning in the womb, diflSculty in walking, and of 
burning and stinging whilst making water. These women take 
no care of themselves, and, indeed, in the pursuit of their occupa- 
tion as prostitutes^ they often increase their malady by indulgence 
in spirits or dancing, and sometimes even by the continued renewal 
of sexual intercourse ; in consequence of this they often suflTer from 
an extension of the inflammation to the uterine mucous mem- 
brane, with the symptoms of a moderately acute metritis, which 
may even extend to the ovaries through the Fallopian tubes, 
and produce distinctly perceptible symptoms of acute ovaritis, 
such as pain in the corresponding hypogastric and lumbar 
regions and impossibility of standing upright or moving about ; 
and a very sensitive, swelled, not easily moveable ovary can be 
felt from the vagina. It is evident from this that catarrho- 
gonorrhoeal inflammation of the female genital organs may, owing 
to great neglect, take a very similar course to what this catarrh 
does in men; in whom it may, under similarly unfavourable 
conditions, extend to the prostate, the senuncd vesicles, the 
epididymis, and the testicle. 

Acute gonorrhoeal catarrh has, moreover, a much greater ten- 
dency to take a chronic course in women than it has in men, and 
to drag itself on through months or even through years, evidently 
because the mucous surfaces are more extensive, and provided 
with folds. To distinguish this from the non-infective catarrh 
by an examination is scarcely possible, unless pointed condy- 
lomata and catarrhal afiection of the urethra indicate whith 
disease we have to do with. I will take tliis opportunity of 
mentioning an observation I have made, which, if it should be 
well confirmed, would be of great interest, and well worthy of 
notice. It has appeared to me that the papillary tumours which 
I have already described to you as sometimes foimd at the 
external orifice of the uterus, and which may lead finally to 
carcinoma, can most frequently be traced to gonorrhoeal infec- 
tion; this conviction has been more particularly forced upon 
me by what I have observed in some women who were married 
whilst their husbands were suffering from slight gonorrhoea, or 
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whose husbands^ by their indiscretion after wedlock, had caught 
a virulent catarrh, and had had intercourse with them before the 
disease had quite disappeared. This was strikingly exemplified 
in the case of a woman, now forty-six years old, and the mother 
of five children. This woman up to her forty-fourth year was 
healthy, strong, menstruated regularly, and quite free from 
leucorrhoea ; in June, 1869, she remarkol the sudden appearance 
of a slimy, purident, but moderate white discharge, which gave 
rise to some pruritus and sores on the labia majora. In the 
October of the same year she sought medical advice, for she 
found that washing and injections with water did not remove 
the mischief. In addition to a moderate vaginal catarrh and 
a somewhat swollen uterus, I found quite a florid, cervical 
catarrh, with ulcerations of the Ups, and small papillary growths 
in the cervix, which would not yield to cauterisation with solid 
argentic nitrate, and could only be removed by the energetic 
emplojrment of the red-hot iron. The husband confessed to me 
that in May, 1869, he had caught a moderately intense gonor- 
rhoea, for the removal of which he had had medical advice, but 
that before the entire disappearance of the discharge he had 
had connection with his wife. Not many weeks after, I found 
a rough excrescence on the portio supra-vaginalis of this patient's 
uterus, the cervix of which had fully healed up and got quite 
smooth; the growth was situated in front of, and below Douglas' 
pouch, and projected into the rectimi, causing much nocturnal 
pain and great di£Elcidty at stool. From these symptoms, 
and their insidious commencement at the spot which a short 
time before had been cleansed of its papillary growths, I dia- 
gnosed carcinoma. 

I am acquainted with three other similar cases in which 
moderately quickly growing papillary tumours, which only 
yielded to the hot iron, originated in gonorrhoea! infection. If 
these cases are not the result of a coincidence, but of a causative 
connection between gonorrhoea and papillary tumours, as indeed 
is rendered probable by the analogy with the condylomatous 
growths on the external genitals, then it would appear that the 
indiscretion of the husband, who, whilst suffering from the 
remains of a gonorrhoea, renews intercourse with his wife, 
is visited very heavily on the woman ; and then the old, 
almost forgotten, lesson in the aetiology of uterine cancer—^ 
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that it may orieinate in a ffonorrlioea — would acrain be worth 
Bometliing. 

Just as polymorphous and manifold as the malady is which 
you have learnt to recognise under the name of leucorrhcea^ but 
which we call catarrh of the female genital organs^ so is its 
treatment simple. It consists generally in a judicious employ- 
ment of caustics and astringents, of which only the form of 
employment and the greater or less concentration makes the 
essential difference. This must nevertheless be premised. There 
are cases in which quite a complicated treatment is necessary, 
and least of all must you follow in that old beaten track of those 
physicians who, without reflection, and without submitting the 
genital organs to an exact examination, prescribe astringent 
injections for the vagina for every woman who complains of 
leucorrhosa, and never do more than question themselves or 
others whether they ought to confide in argentic nitrate or 
copper more than in acetified clay or tannin, etc. I have no 
doubt you recollect the case which, but a few weeks back, 
demonstrated so strikingly the great evil and uselessness of one 
of these remedies which was only directed at the sjTnptom of 
the chronic discharge. I refer to that little, weakly blonde in 
the second bed in the second room, who, at her youthful age, is 
already the mother of five children, and has had three abortions 
besides. She sufiered after the last abortion, which took place 
seven months ago, from severe leucorrhoea without pain, but 
with the sequelae of general weakness and wasting. They had all 
the time given her ferruginous preparations in abundance, and 
had made her use injections of alum. But the iron did not relieve 
her; it only increased the menstruation, and the injections finally 
gave rise to an irritable condition of the uterus and bladder, 
without removing the discharge. We made an exact examina- 
tion of the uterus, and found it enlarged and very spongy. The 
sound glided into a wide, loose cavity> and as one moved it too 
and fro, it caused pain and haemorrhage as soon as the knob of 
the sound touched certain somewhat imeven but soft and sensi- 
tive spots at the fundus. This state of things induced us to 
dilate the cavitj'' of the uterus with compressed sponge ; and 
when this had been accomplished, we could feel with the tip of 
the index-finger that there was an uneven, somewhat ragged 
mass at the fundus uteri, about the size of a bean, projecting 
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from the otherwise healthy mucous membrane. We immediately 
removed this mass with the finger-nail, until only the smooth 
uterine surface was to be felt, and then injected into the empty 
cavity a small quantity of a dilute solution of the sesquichloride 
of iron. After that, the discharge as good as disappeared ; and the 
patient, since this little operation was performed, has recovered 
delightfully, as you have seen. Menstruation has not yet made 
its appearance. Of what benefit could any astringent injectionB 
into the vagina have been in this case if one had not qtiickly put 
an end to the real cause of the mischief P I have purposely 
recalled this case to your memory, because it at the same time 
gives you a general idea as to the mode of treatment of catarrh 
of the corpus uteri, which we shall mention next, viz. the 
direct local treatment of the diseased mucous membrane, and 
the removal of any foreign bodies which may be present. You 
already know the nature of the foreign bodies which one may 
find on the uterine mucous membrane after one has made the 
uterus accessible to direct examination by dilatation with com- 
pressed sponge. There is a tendency to the formation of the 
fibrinous polypi, as in the example just given ; there are the 
polypoid excrescences from the degeneration of the glands ; and 
there are simple hypertrophies of the mucous membrane. These 
usually not very extensive tumours can, as a rule, be successfully 
removed by the finger-nail, and, for my own part, I am hardly 
prepared to scrape out the cavity of the uterus with the instru- 
ments which are constructed for that purpose, such as Recamier's 
scraper, and the scraping instruments lately made in imitation 
of this in Berlin. Sometimes these instruments seriously injure 
the sound part of the uterus, whilst the diseased portion is left 
behind ; consequently, if there is any roughness in their usage 
they may do mischief, without answering their purpose. It is 
not usual for the catarrh to continue after the removal of the 
foreign growth ; but if it should do so, we must begin a regular 
course of local treatment. 

We shall not stop to describe and exhaustively criticise every 
method of local treatment. I will only shortly mention, that I 
cannot give my support to the treatment in which solid sub- 
stances are introduced into the cavity of the uterus. I consider 
it both painful and dangerous, and, at the same time, of uncer- 
tain benefit, to introduce solid lunar caustic, although only in 
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little pieces, into the cavity of the body, and let it dissolve there. 
I consider the employment of plugs of tannin or alum, made up 
with gum-arabic, as no less disadvantageous, and the employ- 
ment of vetches which have been soaked in astringents, and are 
intended for introduction with the sound, I look upon as non- 
sense. Whether Spiegelberg's plan of cauterising the cavity of 
the uterus by means of a porcelain-point in connection with a 
galvano-caustic apparatus is as free from danger as, according 
to the latest published results of this very experienced gynoeco- 
logist, they are shown to be effectual, time only will show. I 
consider that the employment of fluids, which should be injected 
into the cavity of the uterus with appropriate instruments, as 
the only treatment which is, with certain precautions, entirely 
free from danger. 

Your own experiences as to the uses and safety of this pro- 
cedure have hitherto been confined to the lying-in wards, where 
you have often seen its surprisingly quick and beneficial results 
in haemorrhages after delivery, in weakening excoriating catarrhs, 
diphtheritis, and the ichor resulting from retained fcetal mem- 
branes and coagula. But I told you then that the first attempts 
which were made to treat the non-puerperal uterus in a similar 
manner were often followed by the most painful results, such as 
metritis, peritonitis, and death. It is only within the last 
decennium that we have discovered, as the direct result of our 
experience with the puerperal uterus, the safeguards which are 
necessary to make the injection safe, and, at the same time, re- 
medial ; these I will now shortly relate to you : but, at the 
same time, let me repeat that we are only speaking of the treat- 
ment of pure catarrh, and therefore only of that disease of the 
mucous membrane which occurs in the relaxed uterus after 
delivery or abortion, of that which occurs in flexions, the result 
of relaxation, and of that which occurs in the before-mentioned 
relaxations of the uterine walls ; and that we are not speaking 
of the treatment of the secondary catarrhs which accompany 
the hypertrophied uterus, the uterus indurated by exudation, or 
even the uterus surrounded by exudations. Under the latter 
circumstances the injection is certainly not tolerated. 

Always take warm fluid for the injection, otherwise you will 
get painful uterine colic. Further, you should never inject more 
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than firom ten to fifteen drops^ and take^ first of all, only a dilute 
solution of your remedy, until you have proved the sensitiveness 
of the uterus, and have learnt that a stronger means is neces- 
sary. In this way you may perhaps get so far as to inject the pure 
solution of the sesquichloride of iron or the undiluted tincture 
of iodine. Do not use any other fluids than these. They are 
the only ones I can recommend, except glycerine. Of the re- 
maining caustics, some have been tried and foimd hurtftil, whilst 
none of the others have been sufficiently tested. Glycerine is 
found to be the most useful in chronic relaxed swelling of the 
mucous membrane, such as specially occurs in the profuse catarrhs 
of old women and chlorotic girls. Its good effects are evidently 
due to its drjring-up powers. But, as is quite right, the greatest 
aim of the advocates of uterine injection has always, of late 
years, been to provide a means for the quick and complete evacua- 
tion of the injected fluid. With this object, English physicians, 
as a rule, widen the uterus in its inferior portion by means of 
laminaria or compressed sponge, and consequently endeavour to 
place it under the same favourable condition as it is in puerperal 
females. Most German physicians have followed this example, 
with the exception of some few, of whom some inject a very few 
drops, from three to five or eight, which are left in the uterus, 
whilst others inject large quantities, for the outflow of which 
they provide double-tubed catheters. I do not think the last 
two methods sufficiently provide for all the dangers which ac- 
company injections. Neither can I recommend the usual, so much 
extolled, English method of dilatation, for I do not think it is 
always i^ee from danger ; and it is in any case much more com- 
plicated, painful, and tedious than the method I use. I inject, 
according to the size of the cavity, from ten to twenty drops 
with a Braun's uterine syringe, let the syringe remain in the 
uterus for a moment, and then, as soon as I consider that the 
fluid has had sufficient time to act upon the diseased mucous 
membrane, I suck up the fluid again by drawing up the piston 
of the syringe. In order that I may withdraw all the fluid, I 
bring the canula of the syringe gradually towards the internal 
OS as I draw up the piston. This method, which I have found 
not only simple and free from danger, but also quite sufficient, I 
have used with success for so long a time that I can recommend 
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it to you as thoroughly to be depended on, and better adapted 
to its purpose than the dilatation with sponge-tents. A short 
comparison of the two methods will show you this Very 
clearly. 

After the fluid has been injected and drawn o£^ an operation 
which can be performed without preparation^ the patient need 
not usually lie down longer than half an hour. After that she may 
go about again freely. After an interval of two or three days, 
during which smarting sensations in the lower abdomen hardly 
ever occur, the injection may be renewed. In order to preparis 
the uterus by means of the sponge-tent for the employment of 
the injection, the patient must, on the contrary, lie for hoorSy 
imtil the sponge-tent has sufficiently expanded, and then, per- 
haps, the injection may be performed. After the injection she 
must lie down again. Perhaps, however, one introduction of 
the sponge-tent does not suffice ; then a very extensive dilata- 
tion must be reached if the internal os is intended to remain 
open a longer time, imtil the injection has flowed out again. 
Sometimes it has to be dilated not only once, but even a third 
time, before the operation can be performed with perfect safety. 
In this way from twenty-four to thirty-six hours are consumed 
about a single injection, during which the patient must keep 
her bed, and this has to be repeated every four, five, or seven 
days for some weeks, very numerous injections being necessary ; 
— surely a worrying and painful procedure for the patient. The 
frequent introductions and withdrawals of the sponge- tents have 
a prejudicial efiect upon the uterus, let alone the pain they cause. 
The mucous membrane of the cervix not only gets very muoh 
compressed, but also more or less destroyed, and the internal os 
is necessarily earlier or later irritated ; and into this organ, with 
its mucous membrane injured and its walls inflamed, the injec- 
tion is thrown. It is evident that, under these circumstances, 
even very weak solutions may be too strong, and, owing to the 
injections which are intended to heal the catarrh having to be 
repeated several times, we may, under some circumstances, get 
metritis ; and, finally, we are never absolutely certain that this 
method fulfils its peculiar object, viz. that of securing a quick 
return of the injected fluid. For it is well known how quickly 
the internal os of an irritable uterus closes again ; and this will 
take place much more quickly when the injection gives rise to 
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an abnormal amount of irritation at the internal os. None of 
these inoonveniences are attached to my method, as you see, and 
I therefore advise you to make use of it yourselves. 

But you must not think that you are doing enough for every 
catarrh of the corpus uteri when you employ local treatment 
alone. This will only be the case where purely local causes come 
into play. As you are already aware from the foregoing cases, 
the causes of the catarrh are often rooted in constitutional 
mischiefs ; these^ as well as the simultaneously occurring derange- 
ments of digestion^ sleep, activity of the skin, etc., are worthy of 
special attention. In these cases you will find that the correct 
general treatment is to be found in good therapeutic rules of 
medicine. 

And this is of similar importance with regard to cervical 
catarrhs; indeed there are numerous catarrhs of the cervix which 
can only be removed by a careful general treatment, whilst 
energetic local interference may be quite injurious. This holds 
good^ before all, for cervical catarrhs in conjunction with pul« 
monary tubercle. If you make use of lunar caustic, astringent 
injections, and preparations of glycerine in a woman whose lungs 
are even but little diseased, and have been so only for a 
very short time, you will probably increase the mischief; the 
cervix will swell, and the application of the caustic will become 
more and more painful, and therefore more obnoxious to the 
patient. But, in addition, the amount of the secretion which the 
ulcerated spots secretes gets no less, it may even increase. It 
is very apparent that under these conditions the local treatment 
of the uterus will do more harm than good, since it weakens the 
patient, and, owing to the lack of benefit from the operation, it 
still more depresses her already low spirits. You must therefore 
always very carefully examine the lungs of every patient who 
suffers from cervical catarrh and does not present a perfectly 
healthy appearance ; and in any suspicious condition of tlie lungs, 
not to mention a diseased state, you should always limit the 
treatment of thp uterus to purifying, mild, sedative measures, 
such as lukewarm injections, with a decoction of linseed or an 
infusion of chamomiles. Also with scrofulous patients, I advise 
you not to act too energetically, unless their constitution has 
been restored for a very long period by salt baths, iodine, or 
chalybeate springs ; if this is not the oasej you had better rMtriot 
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yourselves to cleansing the genitals with tepid injections. But 
the local treatment of cervical catarrh consists essentially in the 
employment of astringents and caustics ; these should generally 
be pretty concentrated, and should be applied both to the spongily 
degenerated lips of the cervix, and to the mucous membrane of 
the canal itself. The method of treatment here, however, is far 
more simple than it is with the body of the uterus ; but even here 
there is a difference in the treatment, according as we have to do 
with virgins, or with women who have had children. 

As I have before pointed out, the cervix of virgins is usually 
much tapered inferiorly, the orifice is often narrowed by cicatrices, 
and the canal is frequently obstructed by swelling of the mucous 
membrane, hypertrophy of the glands, and thickening of the 
secretion. The first indication here is that we should widen, 
the canal so that the secretion may freely flow away and the 
diseased mucous membrane be exposed to direct treatment with 
caustics. For this purpose the employment of tents is in- 
sufficient. A few days after the removal of the tent, the cervix 
has again narrowed to its usual size, and in spite of new 
dilatation the old mischief always reappears. The only way to 
widen the canal permanently is to divide the walls of the cervix 
on both sides considerably with the knife. The method of divi- 
sion is sufficiently known to you. After this division, complete 
cicatrisation of the wound must be allowed to take place ; it 
usually requires from fourteen days to three weeks ; before that, 
cauterisations of the mucous membrane must not take place. 

The jagged cervix, whether it be that widened by the just 
described incision, or that of the multipara, will stand the 
strongest caustic applied to its mucous membrane; nevertheless 
we must not go deeper than a little below the internal os. The 
cauterisation of this part itself is altogether to be deprecated, 
for it reacts to the slightest irritation most rapidly and sensitively, 
and by undervaluing this precaution, diffuse metritis and para- 
metritis quickly make their appearance. The astringent or 
caustic one chooses depends partly upon the duration of the 
disease and the amount of degeneration which has taken place 
in the mucous membrane. On the whole, nevertheless, we avoid 
those caustics the effect of which we cannot compute, before all, 
therefore, the alkaline caustics. In slight, not long existing 
Ofitwrhs, I ca^ reoonunepd to you the emplojrment of taimin^ 
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plugs, which are made of tannic acid, with the slightest possible 
admixture of gum-arabic or glycerine. Of such plugs choose a 
piece Ictm. in length, and introduce it with the index and 
middle finger of the right hand ; or in case this proves too 
difficult for you, introduce it with a pair of bent polypus-forceps, 
after the speculum has been passed up, and then let the remedy 
gradually dissolve in the cervix. If you do not succeed in 
altering the tone of the mucous membrane with a tannin-plug, you 
should take a stick of lunar caustic, such as we have here for this 
purpose. It is a cylindrical stick of about Ictm. in diameter, 
roimded into a knob at the end, and fastened below to a wooden 
stick by means of collodion. You push it up to the internal os^ 
let it lie for a few seconds in the cervical canal, and then with- 
draw it. Similar cauterisations to these must be repeated every 
seven days. In those cases where papillary tumours, and hyper- 
trophy of the glands and the mucous membrane in general 
alreadv exist, even the limar caustic does not suffice. I advise 
you in these cases to apply the hot iron very early. The more 
frequently I have to do with this disease the more I am convinced 
that this is the best way to proceed, and hitherto I have never 
had to complain of its too early employment, though formerly I 
was often reproached with unnecessary protraction of the disease, 
in consequence of having employed too weak a caustic. But where 
patients will not consent to the employment of the hot iron, I 
use as a substitute chloracetic acid. This acts almost as power- 
fully as the hot iron ; it quickly makes a firm scab, and without 
advancing so incalculably far in depth as is the case with alkalies 
or chromic acid, as recommended by Sims. Its application is 
made with a glass rod ; but it does not so quickly, safely, and 
uniformily act as the conical- or olive-shaped hot iron. 

If the cervical canal has healed, as one easily learns by the 
disappearance of the swelling of the cervix, the breadth of 
its cavity, and the absence of the vitreous, purulent secretion, 
the ulcerations on the lips of the os usually cicatrise quickly ; 
for it is evident they must get cauterised during the cauterisa- 
tion of the canal. Should there be any ulcerations left behind, as 
is often the case owing to defective cleanliness and want of care, 
they must be lightly touched every five or seven days with 
solid argentic nitrate ; and this must be done whether they are 
of ^ purely catwrjxfil nature, or f^re conjoint with hypertrophy 



272 CATARRH OF THE FEMALE GENITAL ORGANS, 

of the glands. The papillary ulcers, on the contrary, usually 
bleed easily when lunar caustic is used, and heal better after 
chromic acid, tincture of iodine, sesquichloride of ^-on, or acid, 
pyrol. But do not continue too long with strong caustics ; make 
a longer pause when the ulcerated surfaces begin to heal at 
the edges, and then take a milder remedy^ such as washing 
the diseased spot through the speculum with a weak solution of 
argentic nitrate, a solution of copper, creosote, and water, or a 
solution of acetified alum, etc. 

In reality the same means are used for the treatment of 
catarrh of the vagina and veatibulum as are used for cerrical 

catarrh. 

In acute gonorrhoea, or acute vaginal catarrh originating in 
any other way, after absolute rest on the back, warm muci- 
laginous injections, and, perhaps, warm sitz-baths, haye done all 
that could be expected of them, we must use energetic caustics, 
which must be gradually reduced in strength. We can cut 
short an acute purulent catarrh most quickly in the following 
manner : we must pass a tubular speculum in deeply, and as we 
draw it slowly and gradually back, the whole mucous membrane, 
from the vaginal arch to the introitus, must be strongly caute- 
rised step by step with a thick stick of lunar caustic. This is 
the way I commence the treatment of those profuse obstinate 
catarrhs of old women, as well as that of vaginitis a4hcesiva, and 
the profuse catarrhs of the vestibulum. If the primary copious 
catarrh is removed, and only a thin, slightly purulent secretion 
proceeds from a somewhat relaxed mucous membrane, then I 
wash out the vaginal canal with the before-mentioned fluids 
every day, or every two or three days, as the case may be. In 
such diseases many physicians have ^ fancy for the employment 
of medicated sitz-baths, whilst the patients have to introduce 
a bath-speculum themselves. I decidedly disapprove of the 
employment of the bath-speculum, not only in the disease we 
have just spoken of, but altogether. For these patients, without 
mentioning that the introduction of such a speculum un- 
doubtedly excites them in the ^ame way ^ masturbation does, 
do themselves harm, if there should be any ulcerations on the 
cervix or in the vagina^ by irritating and mechanically injuring 
the diseased spots. 

I have B»en not » few patientii to whoqii th9 employment of 
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the bath-speciilum had been recommended, who, during and 
after each bath, had severe pain in the abdomen accompanied 
by haemorrhage. But we can the more easily do without this 
instrument, which is constructed on such a vicious principle, 
because we possess a means whereby those patients who cannot 
have our continued personal attendance may carry on the treat- 
ment of their internal genital parts. 

I know hardly any remedy which so quickly removes a 
simple chronic catarrh of the vagina, provided it is not compli- 
cated, as the tampon smeared with alum-ointment. Having 
had the tampon made about the size of a hen's egg of good 
wadding without knots, I have a portion of it rolled together 
hard and woimd roimd in the middle with a strong thread, a 
long end of which is left for the after-removal of the tampon. 
This wadding is smeared all over with an ointment which con- 
sists of five parts of alum and thirty parts of fat. The women 
usually very quickly learn how to push such a tampon up to 
the vaginal arch with the finger, without the aid of the tampon- 
director recommended by Sims, which I consider as worthless 
as the bath-speculum. Side by side with the alum tampon in 
its good results stands the glycerine tampon, which Sims has 
brought into such extensive use. A ball of good wadding is 
soaked in chemically pure — ^but, as I have found the best, not 
perfectly dry — glycerine, which is then squeezed out of the 
tampon, and the tampon is pushed up as far as the vaginal arch. 
These glycerine tampons have appeared to me to be especially, 
but, at the same time, almost exclusively useful where it is a 
case of pure vaginal or cervical catarrh without ulceration^ 
owing to defective involution of the genitals after confinement* 
The drying-up quality of the glycerine has a very good effect 
upon the tissues here. The t^npons had better be used only 
at night-time. They cause a continuous, glutinous, copious dis** 
charge so long as they remain, and therefore keep the patient's 
linen continually wet if she go about with them in the day- 
time ; which is not only disagreeable, but quite likely to give 
rise to chills. 

You will see plainly enough that besides the foregoing 
remedies and methods of treatment there must be still numerous 
others which are more or less frequently found useful by other 
physicians in the treatment of catarrh of the female genitals^ 

T 
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It would lead us too far were I to relate them all^ or eyen criti- 
cise them. I have only laid before you those therapeutic m^eans 
which I have myself thoroughly proved by trial on a great 
number of patients, and have found worth recommendation ; 
and upon these you may rely in your future practice. 

If, however, in the course of time, you forget much of the 
little which I have told you with regard to this extenfiive 
subject of catarrh, you must never cease to bear in mind one 
thing — that you will never find a successful remedy for this 
disease which is so little thought about by many physicians, 
unless you make a very exact examination of your patient, a 
very searching inquiry as to her constitution, and, finally, an 
extensive examination of the whole genital canal and its nearest 
surroundings. 
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Until quite recently both physicians and laymen were 
almost unanimously of opinion that fever of itself was to be 
regarded as a rather favourable circumstance than otherwise. 
It was looked on as a salutary effort of nature^ and it was 
believed that by means of the fever the body was freed from 
the noxious material of the disease, that, in fact, the fever was 
necessary to the recovery of the patient. 

This view of the salutary effect of fever was supported by 
ancient authority. As £ar back as in the writings of Hippo- 
crates we find the opinion repeatedly expressed, that in certain 
diseases the advent of fever is a favourable sign, and this 
opinion was entertained by most of the authors of antiquity. 
Asclepiades, indeed, iB reported to have pronounced fever to 
haye been his pre-eminent remedy. 

This idea was further perfected and generalised in compara* 
tively recent times. The formula of Thomas Campanella, that 
the object of fever was always to remove from the system the 
existing products of disease^ was the foundation of the whole 
doctrine of fever. Besides this, some people regarded attacks 

* Partly from a public inaugural lecture, delivered at Tubingen, 3id 
Nov., 1871, '' On the Recent Progress made in the Treatment of Febrile 
Diseases.'' 
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of fever as conscious and voluntary efforts of the Ardueus, whtii 
in that manner^ wished to free himself from the detriment^ 
substance that had forced itself into the system (Van Helmont). 
Others designated fever more simply as " Instrumentum natune^ 
quo partes impuras a puris secemat '* (Sydenham) ; or else 
they called it " actum vitalem motorium^ secretorium et excie- 
torium, mediante quo pra^sentes quaedam noxsd removeaiitar" 
(Stahl). A saluta^ effect in relation to other diseases was also 
presupposed. ''Febris ssepe medicamenti virtutem exeroet 
rationc aliorum morbonim" (Boerhaave). And only a few 
decennaries ago the view was defended, that, in the proper 
application of fever lay the whole secret of medicine and sur- 
gery (Sobemheim). Particularly in respect to intermitting 
fever, in the treatment of which so much labour was often 
expended in vain, there was always the encouraging conviction 
that favourable results of all kinds were effected by it ; old 
injuries of cverj" possible character were removed, the gross 
humours were brought into freer flow, all damaged material 
was thrown off, and to a certain extent the whole body was 
rejuvenated. But perhaps many a panegyrist of fever might in 
truth have been inclined to agree with that author, who classes 
fever with catarrh, which is also held to be salutary, but who 
adds : " Ego tamen utr&que carere male." To this view of the 
curative effect of fever a certain amoimt of justification is not 
to be denied, when it is brought forward with the necessary 
restrictions. But latterly it has receded into the background. 
On the other hand, the conviction has been steadily gaining 
ground that, quite apart from the fundamental disease, fever of 
itself causes great danger to the patient ; in fact, that in numy 
febrile disorders the majority of the patients who die, die not of 
the disease proper, but of the accompanying fever. To this class 
belong, for instance, the various diseases which, on account of 
the severe affection of the psychical functions are called Typhus 
(tO^o?, =mist, smoke, confusion). In these and many other 
diseases the indicatio causalu and the vidkatio morbi can 
be only imperfectly realised. In spite of all therapeutical 
efforts, the disease usually runs its natural course ; but the 
patient escapes, if he be not killed by some especial complica- 
tion, or by the accompanying fever more particularly. And 
in this fever consists the essential danger ; and this knowledge 
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has naturally led us to find in the fever the essential object 
of treatment. 

The dangers which fever brings with it will be at once 
clear, if we examine more minutely the pathognomonic symptom 
of fever, the rise in temperature, and take into consideration, 
on the one hand, the causes, on the other, the consequences 
of this increased heat. 

Since it has been with certainty pointed out, that the imme« 
diate cause of the febrile rise in temperature is owing to an 
increased combustion, it is clear that in every fever an increased 
consumption of the corporeal substance takes place. And this 
is so much the worse, that at the same time the appetite and 
digestion are generally much affected, and consequently the 
replacement of the loss caused by the increased combustion is 
limited. The necessary consequence of every fever is, therefore, 
loss of substance, wasting, consumption, etc. 

It is a decided step in advance that has of late years been 
made in the treatment of fever, that at present this febrile 
wasting is much more taken into consideration than formerly, 
and that we endeavour by dietetic and other rules to limit, on 
the one hand, the increased oxidation, and on the other, to 
promote the restoration of consumed material. 

This danger of excessive loss is very prominent in chronic 
febrile complaints, those protracted, remittent, or intermittent 
fevers which we are in the habit of calling hectic. In fact, the 
wasting that occurs in Phthisis pulmoncdis is frequently due, 
as a more exact analysis of the facts proves, in great part to 
the accompanying fever. The wasting may be absent, and 
there may even be, in spite of existing phthisis, a decided 
increase in substance, if there be no fever. 

In acute febrile complaints, also, a rapid decrease of sub- 
stance takes place. But this danger of wasting is not the 
greatest or most important. Countless human beings die of 
acute fevers before any noteworthy degree of wasting has been 
reached, and at the post-mortem examinations of those who 
have died of typhus, for instance, we often find the panniculus 
adiposus well developed, and the muscular tissue by no means 
atrophied. 

But in severe acute fevers there is another and a more 
important danger, which was not unknown to the physicians of 
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old, but which only in more recent times has been properly 
estimated and taken into consideration in treatment. By 
knowing and subduing this danger, the hitherto unheard of 
results have been chiefly attained, which later years can show in 
the treatment of acute fevers. This danger consists in the rise 
of temperature itself y in the injurious influence which such an 
abnormally high bodily temperature exercises on all the organs 
of the body. 

If the bodily heat of a mammal is artificially increased five 
or six degrees, the consequence, according to the imanimous 
experience of numerous observers, is certain death. It is pre- 
cisely the same with human beings. If a man's temperature 
rises to 42J''C. or higher, he is hopelessly lost. Certainly, the 
excessive rise in fever to more than 42"" occurs but seldom, but 
the number of recorded observations in literature is already 
a tolerably large one ; and all experience agrees that a tempera- 
ture of 42"" or 42 J" is the limit, beyond which life can no longer 
exist. But if a rise in the temperature of somewhat more 
than five degrees is under all circumstances speedily followed 
by death, it may easily be supposed that the generally occurring 
increases of two, three, or four degrees, the temperatures of 39^ 
to 41° cannot be quite harmless. And it is a fact that what 
happens quickly from rapid and excessive increase will just as 
surely take place, though slowly and gradually, with a lower 
but longer-continued increase of temperature. A man whose 
temperature persists at 40° or more, dies in consequence ; one 
man perhaps dies after a few days, another after a longer period, 
according to the individual power of resistance. 

The experience of the last few years, too, has thrown some 
light upon the manner in which a high temperature kills. In 
the case of a patient dying in consequence of a long continued and 
considerable rise in the temperature, we constantly find numerous 
organs in the body in a more or less advanced state of parenchy- 
matous degeneration. Their actual cell-elements are degenerated, 
and often in great part completely destroyed. In the liver, for 
instance, we find the cells abnormally filled with granules; in many 
of them numerous fat-globules appear ; the nuclei become in- 
visible, at length even the sharp contours of the cell disappear, and 
the cell is represented only by a loose conglomeration of granular 
dShrUf and at last all cohesion ceases. Instances occur in which, 
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in the whole liver, we cannot find a single cell in a state of per- 
fect preservation. In these, the highest degrees of degeneration, 
it is anatomically essentially the same condition as in acute 
yellow atrophy. The small amount of blood contained in the 
minute vessels, and the proportionate alteration in colour of the 
cut surface, which only allows recognition of the lobular mark- 
ings of the liver indistinctly or not at all, is generally sufficiently 
striking to the naked eye, even with a moderate degree of the 
degeneration ; the colour becomes more greyish red, and in 
advanced degeneration it is often greyish yellow, or orange 
coloured ; the consistency of the organ is lessened, though it 
often retains a certain amount of pasty tenacity. Similar 
alterations are found in the kidneys, chiefly in the epithelium of 
the cortical substance. In the heart are found indistinctness and 
obliteration of the transverse strisD of the primitive fibres ; fre- 
quently they are filled with abundant fat-globules. The whole 
heart is generally strikingly soft, and is easily torn, the colour 
of the muscle is usually paler, more of a greyish yellow, often 
brownish. In the voluntary muscles we find the same indis- 
tinctness of the primitive fibres, caused by granular masses, 
consisting partly of fat, and often with it the so-called waxy 
degeneration, through which the muscular fibres are entirely 
destroyed. And at length similar alterations are found in the 
smaller blood-vessels, in the brain, &c. 

We can consequently name a large number of organs, 
whose cell-elements degenerate and are at length destroyed, 
owing to the action of a long continued high fever-tempe- 
rature. 

These degenerations, which depend on fever, seem to have 
nothing specific about them ; they are anatomically not essen- 
tially difierent from the changes which are effected by 
various other deleterious causes, such as the different poisons 
(phosphorus, etc.), or from those which appear occasionally to 
take place spontaneously and without any known cause. They 
seem to be one of the more common forms of " Necrobiosis," as 
they may be caused by the most varied influences, subject always 
to the condition of their leading to the gradual destruction of 
the tissues. 

These febrile degenerations of organs occur most frequently 
in the sQyere contagious diseftses t]:^at are accompanied by fever^ 
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apparently because these are mostly accompanied by very liigli 
and long continued fever; but they are also found in other 
diseases, in which contagion, in the ordinary sense of the word, 
is not to be thought of^ and quite as constuitly in all those in-* 
dividual cases in which the increased temperature has shown a 
corresponding height and duration ; and, on the contrary, they 
are absent in those cases of typhus and other contagious diseases 
in which, owing to particular causes, the rise in temperature has 
no considerable height or duration. 

But experience teaches us that the increase of temperature 
acts in a hurtful manner on the tissues otherwise than that 
already shown, so that all already existing disturbances of nutri- 
tion, or which may arise in the course of the disease, take on 
a more dangerous character and run a worse course. Surgeons 
have long known that healing wounds immediately become 
worse if the patient suffering from them be attacked by typhus, 
or some other severe febrile complaint. I have frequently 
observed, that after the commencement of an attack of abdominal 
typhus, a simple, soft chancre has become phagedsenic and has 
led to extensive destruction; in one case amputation of the penis 
became necessary ; in another case, with remission of the fever, 
a not very extensive gangrene became circumscribed, and healing 
commenced; but the patient relapsed, and with the return of 
the fever the whole scrotum became gangrenous, spreading 
from a bubo ; on the cessation of the fever the part healed. In 
phthisis which has been long at a standstill, the destructive 
process is often set up anew by some complicating fever. And 
bed-sores generally first begin to cleanse themselves and to heal 
'when the fever subsides. 

The essential danger of fever in acute diseases consists then 
in " the deleteriom influence of a high tetnperature on the tissues.*' 
The material changes must necessarily lead to functional dis- 
turbances, and, in fact, these make their appearance in great 
variety. Among these functional disturbances two groups of 
symptoms are especially noteworthy, on the one hand, because 
they are the most striking, on the oUier, because the death of the 
patient is mostly caused through them. These are, the dis- 
turbances of the functions of the heart and of the brain, which 
finally lead to cardiac and cerebral paralysis. 

The disturbance of the functions of the heart shows itself at 
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first in an increase in the frequency of its contractions. That 
the increased frequency of the pulse^ inasmuch as it is peculiar 
to fever, can only be looked upon as the consequence of the in- 
creased temperature of the body, is proved from the statistical 
comparison of a large number of observations^ which shows that 
the frequency of the pulse is always greater in proportion to the 
height of the temperature. But it is easy to understand that 
this rule only becomes clearly defined when very numerous ob- 
servations are compared; for in single cases many irregularities 
must be found, because most of those manifold individual and 
external influences which affect the puke in a healthy subject 
may come into operation with a fever-patient. 

The excessive action of the high temperature on the heart, 
which finally leads to cardiac paralysis, shows itself chiefly in 
an excessive rise in the frequency, together with great weakness 
of the pulse, soon to be accompanied by the other signs of general 
lessening of the circulation ; among other things, hypostases 
take place, the peripheral parts become cold while the internal 
ones are hot ; at length death results, mostly with symptoms of 
oedema of the lungs. 

The disturbance of the function of the central nervous system, 
so far as it is peculiar to fever, must also be understood as arising 
from the effect of the high temperature on the central organs. 
This is proved by the impartial observation of the behaviour of 
the central organs in the exceedingly numerous cases of febrile 
disorders. However different the nature of these complaints 
may be, the disturbances agree completely in their principal 
features ; and their nature and intensity, with the exception of 
special individualities, are only dependent on the height and 
duration of the rise of temperature. In pneumonia, facial ery- 
sipelas, and in acute articular rheumatism, the symptoms are 
the same, when the rise of temperature has the corresponding 
height and duration, as in those diseases commonly called 
typhus, 

The knowledge of these febrile disturbances, a closer 
description of which would take us too far from our present 
subject, and the taking into consideration the fact of their 
dependence on the increased temperature, is of much importance 
in relation to diagnosis. It is a known fact, which frequently 
happens, that when a patient becomes delirious or fiEdls into a 
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state of stupor^ the physician immediately feels bound to assume 
that there is meningitis^ or some brain affection, or he thinks of 
uraemia or cholaemia, or some other toxaemia, while in reality 
there only exist the simple consequences of the rise of tem- 
perature. Of course, under certain circumstances it may be very 
difficult to decide if the existing disturbances depend on fever, 
or if a particular complication is to be put down as the cause ; 
and in the most different febrile complaints, it is well known 
that such complications not uncommonly occur. Of the greatest 
importance for the correct determination of these points is the 
careful observation and the right judgment of the relation of the 
temperature of the body and its variations to these psychical 
disturbances. 

In all cases, the influence of individuality is very great. 
There are men who become delirious with the lightest fever, 
while strong and long continued rise of temperature is required 
to cause delirium in others. With habitual drinkers, deliriimx 
more or less frequently takes the characteristic form of delirium 
tremens ; and in very many, but by no means in all cases, the 
delirium potatorum is a simple fever-delirium in a peculiarly 
disposed individual. 

It is further to be remarked that those psychical disturbances 
are by no means always the most severe that make the greatest 
impression on the public ; that furious delirium, for instance, 
may, under certain circimistances, be less serious than a certain 
degree of stupor or coma. To judge of the degree of disturb- 
ance often demands a more than mere superficial observation, 
and the less striking, or, rather, more negative disturbances, 
simple loss of power or suspension of the functions, have often 
a far greater signification than those more striking qualitative 
alterations which express themselves in perverse action. 

Finally, we have to consider that these psychical disturbances 
are owing to a material alteration in the central organs, caused 
by the rise in the temperature, and therefore that they cannot 
suddenly disappear on the cessation of that rise, but must neces- 
sarily last longer than the cause, though where the rise in 
temperature has lasted but a short time, as in the case of inter- 
mittent fever, the consequences of it are soon ac^usted. .^d 
even with a longer continued fever there is usually, at the least, 
a marked diminution of the psychical disturbances after a Btronff 
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remission. But if tlie increased temperature has lasted a very 
long time, the disturbances caused by it may, under certain 
circumstances, continue long after the temperature has again 
become normal. Not uncommonly^ just at this time, they 
first take on their more striking forms. But the conditions 
of simple psychical weakness are especially those that last for 
such an extraordinarily long time, and only gradually disappear: 
it is, for instance, well known to be the rule, that after an attack 
of typhus that has been at all serious, many months pass over 
before the bodily strength is quite restored, or the mental capa- 
cities have recovered their former condition. Besides, fully 
developed mental diseases occur after severe fever, in the 
origin of which the previous increased temperature was not 
unconcerned. 

The higher degrees of psychical disturbance pass at length, if 
the increased temperature still continue, into more or less com- 
plete arrest of the functions, and cerebral paralysis, extending 
to the spinal cord, causes death. But it is to be remarked that 
pure cases of this kind are rare, generally cardiac paralysis par- 
ticipates in the fatal termination. Cases of extreme prostration 
of the brain-functions are by no means desperate, as long as no 
appearances of cardiac paralysis are present, corresponding to 
other experiences which also show that temporary arrest of the 
function of the brain is better borne than an arrest of the func- 
tion of the heart. 

The more these views of the relation of the individual fever- 
symptoms to each other, and of the prominent signification of 
the increase of temperature become recognised, the more musf 
be their influence on the theoretical maxims which regulate the 
treatment of fever. What some of the older physicians had, 
with a happy anticipation, conjectured, and more or less con- 
firmed by direct experience, is proved theoretically to be the 
natural inference of this perception. If w'e know that in 
numerous febrile diseases the greatest danger is to be looked for 
in the long continued height of the temperature of the body — 
that the raising of the temperature is, in an extremely large 
number of cases, the direct or indirect cause of death — then is 
it intelligible that an essential problem in the treatment is to 
lower the temperature, to cool the patient, [fhe numerous 
methods of treatment which we comprise colleotively under the 
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name of ^^Antipyretic treatment'* answer this indication. Hero 
belong, on the one hand, the direct cooling of the body, which 
might be separated from the antipjrresis proper, and called anti- 
thermal or anticaustic treatment ; on the other hand, the mnlti- 
farious dietetic and medicinal prescriptions, which are intended 
to limit the production of heat, and which might be called anti- 
pjrretic treatment in the narrower sense of the word. We shall, 
however, make no such distinctions in the following pages, but 
shall include among the antipjrretic remedies all things that 
have the power to lower the temperature of the fever-patient. 
In fact, in the face of the great danger arising from the in- 
creased temperature, it does not matter particularly whether the 
excessive heat be symptomatically removed from the body as 
quickly as possible, or whether, to a certain extent, we attack 
the evil at the root, and endeavour to prevent the increased pro- 
duction of heat by removing the cause. The indication for 
cooling the body is so urgent that that method deserves, of all 
others, the preference which most surely succeeds in lowering 
the temperature. And, in order to oppose the deleterious action 
of the increased temperature, such means even are justifiable 
which may be not only unpleasant to the patient, but may even 
be followed by some slight injury. 

In what manner is this indication to be accomplished P How 
can we manage to lower the temperature of a fever-patient P 

The answer to this question appears very easy at first sight. 
If you want to cool a piece of hot iron, it is only necessary to 
plunge it into cold water. If, therefore, we recognise the essen- 
tial danger of fever to be the excessive height of the temperature 
of the human body, it is evident that the cold water treatment 
is the simplest and most judicious method. 

If the affair were reidly so simple as some physicians repre- 
sent, we may be certain that Hippocrates would have treated all 
his fever-patients with cold water. For both he and most of 
the physicians of antiquity^ as is undoubtedly shown in their 
writings, had a very clear perception that in many cases the 
excessive heat was the cause of mischief ; and individual attempts 
to conquer this fever-heat with cold water have been reported 
from those times. More frequent attempts, however, were first 
made since the commencement of the last century, when some 
physicians treated their fever-patients more or less methodically 
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with cold water. They had, however, but few followers. In the 
latter respect greater successwasachieved by an English physician 
named James Currie, who, in the last decade of the last century, 
employed the cold water treatment, chiefly in the form of cold 
affusion in various febrile diseases, principally exanthematic 
typhus and scarlatina, and who also endeavoured, by his experi- 
ments on healthy subjects, to establish the mode of action of 
cold water. Currie is, with justice, universally looked upon as 
the founder of modem Hydropathy. His method foimd abun- 
dant imitation, and most of the reports as to the results appear 
favourable. For a time it would seem as if the cold water treat- 
ment would gain the day, and would be generally recognised 
and made use of. And during the first years of the present 
century a prize was offered in Germany for the best work on 
the " External Application of Cold Water in Hot Fevers," and 
three papers were sent in. 

But the stimulus given by Currie was not effectual for any 
length of time. His method gradually fell out of use, and at 
last was almost forgotten. Even Friessnitz and his followers, 
who ciired everything with cold water, used it least of all against 
fever-heat. Only a few individual physicians still used cold 
water to treat fever ; but either they limited their observations 
to a few cases only, or they had not the courage to carry out the 
method with that energy which alone has power to ensure bril- 
liant results. Almost the only one who employed the cold water 
treatment with the necessary consistency was Ernst Brand, in 
Stettin. His book, published in 1861, about the hydropathic 
treatment of typhus, although in many respects one-sided, and 
often, instead of objective representation and criticism of facts, 
merely showing the enthusiasm of the subjective conviction, 
was, in spite of this, well suited to once more draw attention to 
the method. It has done good service in stimulating other 
physicians to make trial of this method, and this stimulation we 
have to thank, among others, for the energetic and experimental 
researches of the Kiel observers. 

But how was it possible that a plan of treatment which, as 
the experience of the last few years has shown, has furnished 
such extraordinarily favourable results, should have become 
entirely unknown, idEter it had once got into tolerably extensive 
use P In truth, a remarkable and instructive historical fiM^t I 
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Many reasons have been brought forward in explanation. The 
method did not agree with the theory of some physicians ; others 
perhaps were unreasonably afraid of public opinion; while others 
again might well be shocked at the incomprehensible demea- 
nour of the so-called Hydropaths, with whom an educated 
physican would not willingly be classed. But all this is insuf- 
ficient to explain the fact ; such obstacles would certainly haye 
been easily overcome, if it had really been so easy to convince 
oneself of the excellence of the method. There was, however, 
one other still greater obstacle which stood in the way of the 
general introduction of the method ; and this must be kept in 
view and put on one side if we would wish to avoid a repetition 
of the same occurrence. People had a false idea as to the mode 
of operation of the abstraction of heat from the human body ; 
they expected more from it than it could really accomplish ; 
in fact, the method did not amwer their expectations. 

The living himian body, with which we have to deal, is 
a wonderfully complicated organism, which behaves itself in 
very many respects differently to a lifeless mass, and which 
reacts to many external influences in a quite peculiar and 
often imexpected manner. If we wish to change this or- 
ganism in any definite manner, we must know its peculi- 
arities, and we must know how it responds to the various 
agents. The theory of the action of the individual remedies 
must be laid down up to a certain point ; for it is only by 
knowing the difficulties that we can hope to overcome them. It 
was the want of theoretical knowledge of the operations of 
the cold water treatment which prevented its success. And if 
we would encourage the further propagation of this method, and 
at the same time avoid its falling into disuse, after being again 
heard of for a time, we should endeavour to obtain accurate 
researches as to the mode of action of the abstraction of heat, 
together with the further conmiunication of trustworthy thera- 
peutical and statistical materials. Only when the illusion is 
dispelled, that the whole thing is so very simple, as many 
are disposed to regard it, and when the operations of the with- 
drawal of heat, with respect, at least, to its coarser conditions, 
are sufficiently known, are we assured of the knowledge of 
a means of cure in future, which is in the position of few others 
to save the endangered life. 
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In healthy men, an ordinary cold bath does not lower the 
temperature in the interior of the body; frequently, indeed, 
a slight increase takes place during the bath. But after 
the bath, when a pleasant feeling of warmth sets in, the tem- 
perature sinks somewhat in the interior of the body. During 
the bath, the body protects itself against the cooling pro- 
cess, on the one hand, by weakening, as much as possible, 
the operation of the abstraction of heat, by limiting the 
circulation on the surface of the body; and on the other, 
by replacing the abstracted heat by an extraordinary increase 
in its production of heat. But if the withdrawal of heat be 
too great, we can succeed in cooling a healthy man even during 
the bath ; if, for instance, he be plimged into ice- water, or if 
the bath continue too long ; in that case the regulating power 
is to a certain extent overpowered. The boundary in regard to 
the intensity and duration of the abstraction of heat, at which 
the regulating force is sufficient to maintain the temperature 
tolerably constant, is different in different individuals. For 
instance, a man having his panniculus adiposus strongly deve- 
loped, being thereby more protected against the withdrawal of 
heat, does not require to produce so much heat as a thin man in 
a bath of equal temperature and duration ; and the former too 
can far longer offer opposition to the cooling of his interior. 
All this takes place in the same manner with a fever-patient ; 
there is, however, this difference, that with him the means do 
not extend so far, and that, consequently, the limit at which 
the refrigeration of the interior begins is somewhat sooner 
overstepped. But the fever-patient has just as much a tendency 
to persist in keeping up his temperature ; he protects his abnor- 
msJly high temperatiu^ against cooling in the same manner 
as the sound man protects his normal temperature. But at 
the same time the already high production of heat in a fever- 
patient is increased in an extraordinary degree by a cold 
bath ; as is proved by direct determination of the heat-produo- 
tion, and confirmed by the determination of the quantity of 
carbonic acid. 

It is this persistence of the regulation of heat in a fever- 
patient which presents the essential obstacle to a satisfstctory 
lowering of the temperature of the body. This explains why it 
is that many observers, who have commenced the cold water 
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treatment with the greatest hopes, but have only used it to the 
extent of slight withdrawal of heat, have been disappointed in 
their expectations. 

There is no doubt, that through the withdrawal of heat, at 
least during its continuance, the consumption of the constituent 
parts of the body is increased ; the increased production of heat 
and of carbonic acid during the bath is a proof of this. This is 
a circumstance that must certainly be kept in view, for under 
certain conditions it may actually contra-indicate the practice 
of energetic heat-abstraction. But this increased consumption 
can hardly be taken into account, when we consider the dajiger 
which arises from the rise in temperature alone in by far the 
greater nimiber of cases of acute febrile diseases. But besides this 
we find, as continued observation shows, that the increased con- 
sumption that takes place during the withdrawal of heat is 
compensated by the fact that for some time afterwards the pro- 
duction of heat descends below the usual degree. 

Is, however, the immediate object, the cooling of the body, 
really attained by the withdrawal of heat ? And, if it be attained, 
how does this agree with the fact, that during the fever the 
regulation of heat continues P 

In a fever-patient we frequently observe that the temperature 
in the interior does not sink^ but rather rises, as the first and 
direct effect of a withdrawal of heat. On the one hand, however, 
we should notice, that this only occurs in abstractions of moderate 
intensity; and, on the other hand^ that the temperature sinks on 
the cessation of the withdrawal of heat ; and the reaction shows, 
as in a healthy subject, a more decided sinking than the previous 
rise of temperature. Accordingly the desired effect^ which is 
frequently absent during the withdrawal of heat^ is yet always 
attained after the cessation of it. 

But whilst in withdrawals of heat of lesser intensity, the 
favourable operation depends exclusively upon this after-effect, 
in the withdrawals of greater intensity another and more im- 
portant circumstance comes into consideration. In healthy men 
we have power to reduce the bodily temperature^ in spite of the 
most perfect regulation of the heat-production, by overcoming 
this regulating force by very intense or long-continued abstrac- 
tions of heat. With fever-patients the same thing is possible ; 
and a lesser intensity and duration of abstraction suffice to 
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Overpower this regulating force than would attain this purpose 
in a healthy man. 

It follows from the practice already cited^ that in fever every 
external cooling is inmxediately followed by an increased pro- 
duction of heat, but that, in spite of this, we are in a position to 
reduce the temperature of the fever-patient by withdrawals of 
heat. This succeeds^ on the one hand, owing to the after-effect, 
on the other, by the forcible overpowering of the regulating 
force. In spite of all obstacles, and in spite of the effective re- 
sistance offered by the organism, the object aimed at is attained 
by abstractions of heat of sufficient intensity, either by the cold 
bath or the cold douche ; the body of the patient is thoroughly 
cooled both externally and internally. A tolerably strong effort 
is, however, necessary in order to reduce the temperature one or 
two degrees. There still remains another difficulty ; and this 
perhaps is principally the cause that has so long prevented the 
introduction of an effectual cold water treatment. When a 
patient in the heat of fever has had cold water dashed over him, 
he has felt himself apparently better, directly after this violent 
treatment. But the fever-heat was, as the old observers used to 
expect, in no way permanently lessened, or at least not for any 
length of time ; generally after a few hours the condition was 
the same as before. And if one could have made up one's mind 
to repeat this highly disagreeable proceeding daily, it would 
have had no perceptible influence on the course of the disease. 
And imtil within the last few years the few physicians who were 
still in the habit of using the cooling treatment have nearly 
all made the same mistake (I must reckon myself among them^ 
for I have fallen completely into the same error), that it was a 
sufficiently hazardous matter if a fever-patient was subjected 
every day to such violent treatment ; only occasionally have we 
dared to give a bath twice ; and these baths were, besides, gene- 
rally not as cold as they should have been. 

The great merit of having cleared the way in this direction 
belongs to Bartels and Jiirgensen, of Kiel. These observers 
have shown, that in the majority of patients thoroughly cold 
baths may be used without danger as often as may be necessary, 
that is, as often as the temperature in the interior of the body 
may again have risen beyond a certain limit. The great results 
of the cold water treatment date from the publication of these 
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experiences in the year 1866. It was thnmglioat shown that 
sach great results could only be attained by controlling the tern- 
peratore of the patient by day and night, uidnsing the ooldbath 
as often as the bodily temperature required it. It is usually 
neee^sary to gi^e four or six, or eight cold baths in the 24 hours. 
In serere cases, it happens that the bath has to be given twelve 
times in the 24 hours. I hare treated some typhus-patients 
where the total number of baths used exceeded two hundred. 
These wore extronely obstinate cases, in which death would 
certainly hare resulted in ccmsequoice of the fever had a less 
energetic treatment been employed. 

The cold water treatment has hitherto been used most fre- 
quently in cases of abdominal typhus ; and where this treatment 
has been properly followed up, the results have been surprisingly 
&Yourable. 

In the £iel Hospital, from 1850-61, out of 330 typhus 
patients, 51 died under ordinary treatment, that is, 15*4 per cent. 
On the other hand, from 1863-66, out of 160 cases which were 
consistently treated with cold water, only 5 died, that is, 3*1 per 
cent. And later still, the results of this treatment appear even 
more favourable. 

The antipyretic treatment has also afforded surprising 
results in the hospital at Basle, where abdominal typhus is 
extremely common, and very virulent. I will give a statis* 
tieal comparison of the mortality, with the various methods of 
treatment. 

Until the year 1865 the treatment was of the ordinary 
symptomatic and expectant kind; though in the later years 
they had begun to give an occasional cold or tepid bath. When 
in August, 1865, 1 undertook the direction of the department, 
baths were given more regularly, but still generally only once 
a day, rarely twice. At the same time, in order to aid the 
antipyresis, quinine or digitalis was used, but not in so ener- 
getic a manner, nor according to such established indications 
as later. At length, however, from September, 1866, after 
having seen the convincing communications of Jurgensen, of 
the results obtained in Kiel, baths were employed in g^radually 
increasing frequency, and by degrees somewhat colder, until at 
last, since the commencement of the year 1868 the method of 
treatment has been fairly settled. 
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Mortality. 


1843 to 1863 


444 
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30'4 per cent 


1854 to 1859 
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18«0 to 1864 


631 
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U. With imperfect antipyretic treatment. 

Beginning of 1865 ) q^^ , .p .^.g 

to SeptOTiber 1866 f ^^^ ^^^ *?* 

III. With consistent antipyretic treatment. 

September 1866 

to the end of 1867 339 33 9'7 

1868 181 11 6-r 

1869 186 10 5*4 

1870 139 10 7-2 

845 64 7-6 
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The numbers which fonn the basis of these statistics are not 
directly comparable^ because formerly the expression "typhus" 
was used in a rather more restricted sense than at present, so 
that many of the slighter cases were excluded from it. But, as 
has been fully shown in another place, the limits of any error 
arising therefrom can be determined, and in so doing it is 
proved to have but little weight. After the most careful exa- 
mination of all circumstances that may be considered, we find 
that in the last few years the antipyretic treatment gives hardly 
a third of the fatal cases which would have occurred bad an 
equal nimiber of similar cases been treated in the ordinary 
manner. 

Keports of the effects of the antipyretic treatment in abdo- 
minal typhus come from nimierous other hospitals, and almost 
without exception the results are remarkably favourable — namely, 
in Mimich, Erlangen, Wiirzburg, Nuremberg, Greifswald, Jena, 
Halle, etc. In Vienna alone the new method does not appear 
to answer properly. At the seat of war and in the military 
hospitals, numbers of physicians have approved of the anti- 
pyretic treatment, and even in private practice it is being ex- 
tensively carried out with success. This mode of treatment is 
not alone useful in abdominal typhus, but, generally it is of value| 
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especially in every other disease aooompaaied hy fbrw, ]Bitt| 
the rise of temperature of the body brings danger by its )mm 
or duration ; and the region of these diseases is now prorsd ttti] 
much greater than had formerly been anticipated; all oon^Iflhl 
belong directly to it which, as a rule, are aooompanied by s 
what severe and continued fever. The most brilliant reiib 
are naturally to be expected in those diseases in which Ai 
danger chiefly or exclusively depends on the fever, bat flolf 
slightly on the local disturbances, as, for instance, in abdominl 
typhus, exanthematic typhus, scarlet fever, etc. JBut much ii 
gained even in those diseases in which severe and dangerooi 
local lesions exist, if we can succeed in allaying the danger 
arising from the fever. For instance very favourable resolti 
are furnished by the consistent use of the cold water treatment 
in those severe forms of pneumonia which we usually call 
typhoid, bilious, or asthenic ; the mortality is thereby consider- 
ably diminished, though not to the same extent as in typhus, as 
I can testify from my own experience, having treated mare 
than 200 cases of pneimionia in this manner. 

But besides this, I have hitherto employed cold baths in 
scarlatina, measles, in the primary fever of small-pox^ in 
pleurisy, in puerperal fever, and in meningitis cerebro- spinalis 
opidemica, of course only in such cases in which the fever 
seemed to threaten danger by its intensity or duration. 

The temperature of the baths, as I am in the habit of using 
them in hospital and private practice, is generally 20°C. ( = 16°R.), 
or loss. For one patient the same water is mostly used for 
several consecutive baths ; the bath stands, in the meantime, in 
the patient's room, and by the time of the succeeding bath the 
water gets to about the temperature of the room, and then it is 
not further altered. Only in hot sxmmier weather, or when, 
from particular circumstances, a lower temperature is required, 
it may be restored by putting in pieces of ice. The length of 
the bath amoimts, as a rule, to ten minutes. A much longer 
time is mostly very disagreeable for the patients, and possibly 
might be productive of injurious consequences. If a weak 
patient be so affected by the bath that he continues shivering 
for a long time afterwards, or even collapses, it is advisable to 
limit the duration to five or seven minutes. Such a short cold 
bath is always more effectual than a far longer continued tepid 
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fl bath. Directly after the bath the patient must rest ; for that 
^ parpose^ without being first dried, he must be wrapped up in a 
f dry blanket, laid in bed, which may be somewhat warmed at its 
\ foot- end, lightly coyered up, and, under certain circumstances, 
i should haye a glass of wine giyen him, and only after some 
time has elapsed should his night-dress be put on. With very 
weak patients we can commence with baths of a higher tempe- 
rature (24^ C.==20° R.) ; for such cases, when external considera- 
tions permit, the gradually cooled baths of Ziemssen are 
useful, where one begins with about 35°C. (=28°R.), and by 
slowly adding cold water brings the temperature gradually 
down to about 22° C. (=18° R.); such a bath must have a 
longer duration. 

Cold douches, as direct calometric examination shows, have 
much less effect than cold baths of equal temperature and dura* 
tion, and they are much more unpleasant to the patient. They 
could therefore only be recommended, if external considerations 
rendered impossible every other kind of effective heat-abstrac- 
tion, or if one intended less a cooling effect than a strong stimu- 
lation of the psychical fonctions or of the respiration. 

Cold packings are generally well borne, even by the weakest 
patients, particularly if the feet and legs are left free. A series 
of three or four consecutive packings of from ten to twenty 
minutes each, have about the same effect in cooling the body as 
a cold bath of ten minutes' duration. Particularly with chil- 
dren, in whom, on account of the relatively large bodily surface, 
all heat-abstractions act much more strongly, and with whom, 
therefore, baths are used either less cold or for a shorter time, 
they can be completely replaced by cold packings. Cold 
sponging, even with ice-water, appears to have but a slight 
cooling action ; this, by frequent repetition, might perhaps be 
increased so as to be of some value. It cannot, however, take 
the place of the baths. 

Local abstractions of heat by cold applications, ice-bladders, 
etc., appear to have no essential influence on the temperature of 
distant parts of the body. A general antipyretic effect might 
perhaps be obtained if as large a surface as possible of the 
patient were extended on large pillows filled with some cold 
mixture (Leube). 

In a healthy mail th^ bodily temperature beoomea reduced 
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by >;oId irinka. fwallawTzi^ ice. jmi by cold ffn^iitfaj etc^ and 
jbouc 18 amcH la >or?esDaiuifl jd die qimxcttT of w anuih 

izi :iie prnductiaa of besc ioa sot ake place, as in die cocSng 
ot :iiB *^^^^^al jkin. TUb 5b i. drcxmiacazice of ^■fwyntial sgni- 
faation: J&ii if :iie gsieial <^ect of suck aiwczactzaiia be wot 
-^erj greet* we have diia jdvanage dies ?here is no oppcntzcRL 
to be avercome. and diar na greoc ■ienmnrf is made on Ae 
system. If ir w^ere pcasLbie zo ibsczacc large ^paiitxties of heat 
from die internal 'irgnn.s wnJunts ♦•aTrfffng nnxcii irntadon^ tloa 
woaU be tlieorecically die most conmiauiahle fiarm of re&igera- 
Ugq. From diia pomt or view, a propostiaiL wfncli was made 
to me by ;^ coileagne may appear wortK a trial, namely, to wash 
out the intestinal mncooa membrane &t a loigth of time with a 
constant stream of ccid water, by means of a doohle^actian 
cnophageal-oibe carried far tip the rectimu one pipe of which 
ahoold be pot in commnnication with the reaoroir. 

The extreme obstinacy of feTcr in many caae% which is 
occasionallj not to be orercome by the most persistent use of 
bathd, aa well as the circumstance that many patients will not 
bear a sufficiently frequent employment of them, nmders it 
neees.^ary to ofie, besides, other remedies which may contribute 
to the attainment of oar purpose, the reduction of the tempera-- 
ixiTe of the body. Among other §nitable medicines, we may 
mention as the principal, qninine, digitalis, and vera tram , 

Qainine has^ setting aside the malarious fevers, a decided 
antipyretic action only when given in large doses ; to a grown 
person I give^ as a rale, 1^ to 2^ grammes of the sulphate or 
muriate of quinine ^I find no difference in the action of these 
salts^, but it is essential that the whole of the dose be giten m the 
course qf hal/'an^hour, or at the ouieide, in the course of a whole 
hour. If the dose were to be distributed over a length of time 
the action would be perceptibly less ; even a muoh larger dose, 
but given in the course of half or a whole day,has often scarcely 
any marked influence on the temperature. But, on the other 
hand^ it is unnecessary, as a rule, to repeat this dose before the 
expiration of 48 hours. I should also like to call attention to 
ttio fact that quinine, contrary taa very general opinion, is less 
indicutod in those cases in which the fever hiisAtron^ tipon^ 
tdtidbtii nhhiftftions or interttiissiolis, than iti febrid cdhtinua or 
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subcontinua. Its favourable action depends on its causing an 
intermission of the fever, even though only a temporary one. 
Where such intermissions occur spontaneously, just this indica- 
tion no longer exists. 

The known fact, that an extremely violent fever, which, 
however, has occasioned complete intermissions, is much less 
dangerous than a less violent fever which is continuous or only 
shows slight remissions, as well as the experience that this rule 
is also valid for the artificially produced abatements of the 
fever, has induced me to direct my efforts to the attainment of 
the most perfect intermissions possible in the employment of 
antipyretic remedies. I consider, therefore, the action of a dose 
of quinine as only then sufficiently complete, when by it the 
temperature is reduced to its normal height, that is, at least 
below 38°. Should this occasionally not succeed with the first 
dose, a larger dose is given the next time. But if, and this is 
not of uncommon occurrence, the temperature sinks at the first 
dose below 37°, the next dose may be made somewhat smaller. 
This is the simplest way to individualise and to suit the quantity 
of the dose to the individual case. I have in this way employed 
quinine in abdominal typhus, and have also used it in pneumonia, 
in the simple, as well as in the typhoid or asthenic forms^ also 
in variola, scarlatina, erysipelas, acute articular rheumatismj 
pleuritis, in the symptomatic fever that accompanies suppura- 
tion, in phthisis florida accompanied by severe continued fever, 
and in meningitis oerebro-spinalis epidemica. An antipjrretie 
e£Pect is never absent, if the case be sufficiently carefully 
watched, and if a large enough dose be given in a short space of 
time; yet there appear to be certain diseases in which it is more 
difficult to obtain the full effect of the quinine — I may oastially 
mention aciite articular rheumatism and the secondary fever of 
variola. But in all other febrile diseases also, it not unoom'- 
monly happens in particularly sevlire and obstinate cases, that 
even the dose of 2| grammes is inadequate to rendet the 
temperature completely normal. In such cases the end oan 
often be attained by other antit)yretic remedies, or by a judioioua 
combination of them with quinine. 

In employing digitalis for the sake of the antipyresis, I tise 
it only in substance in the form of powders or pills. This form 
is far more reliable when its antipyretic action ik rteiyadf 
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iHule tbe more geoenlljr lued infimon dMems packiipB dtt 

preference where we chieflr imend to affect the aetiaa of lit 
heart. When given in substance, it is well known tliat the ftU 
dose is considerablv less than when used in the form of the &r 
less active infusiozL I give generallr | to 1} gimmine^ distri- 
buted over about 36 hoars. Digitalis in severe febrile tJiBtrnwrm 
in general is so much the less indicated^ the more exoessiTe ia Ihe 
frequency of the pulse ; it seems as if, under certain cireiim- 
stances, it had the power of hastening the appearance of im- 
pending cardiac paralysis. On the other hand it can be given 
in abdominal tj-phus with good results, as long as the action of 
the heart is not as yet immoderately finequent, or at least has 
still some power in it. In particularly severe and obstinate 
cases, if a satisfactory reduction of the temperature is not 
obtained by means of quinine, the desired effect may mostly be 
attained by a combination of digitalis and quinine. A dose of 
from f to IJ gramme of digitaUs in substance may be given 
gradually in the course of 24 or 36 hours, and directly iqpon 
that a full dose of quinine '2 — 2| gr.;. If once we are success- 
ful in obtaining a complete intermission by this means, quinine 
alone generally succeeds later. 

Yeratrum is a very reliable antipyretic, if used in sufficient 
doses ; it often effects a complete intermission in cases where it 
had not been obtained by quinine. I generally give pills, each 
containing 5 milligrammes, one every hour, until decided nausea 
or vomiting ensues. Generally four to six pills suffice. The 
collapse, which readily follows the vomiting, with the rapid decline 
of the temperature, is not dangerous even in typhus patients, and 
is usually quickly removed by wine or other analeptica. 

I have not hitherto had sufficient experience to be able to 
state anything positive about the action of other strong anti« 
pyretic remedies. 

In the cold water treatment, as well as in the use of the other 
remedies mentioned in the large doses ordered, we have to do 
with a highly energetic, and, one may say, violent proceeding, 
which must be carried out with great consistency, if we expect 
to obtain favourable results, but which, like every other energetic 
kind of treatment, must be variously modified to suit the 
peculiarities of individual cases, and for which, consequently, 
the careful direction and supervision of an experienced physician 



BY PBOF. C. LIEBERMEISTEB. 297 

if a neoessary condition. But the experience of thousands of 
years has shown that in this region of little expedients no great 
results are to be expected, that rather, as in eyerything, great 
effects presuppose great causes. And, finally, the surgeon's 
knife is no plaything which can be trusted to an officious or 
inexperienced hand. 

The extraordinary practical results which have already been 
produced by antipyresis carried out in a systematic manner, 
prove, more than all theoretical deductions, that we are in the 
right road. Enlarged experience and the further perfecting of 
the theory will contribute to secure the way, and we also hope 
to make it more even and convenient. 

In a measure, as an example, I will give a short sketch of 
the antipyretic treatment of abdominal typhus, as it has been 
gradually established in the course of time in the hospital at 
Basle. If the patient comes for admission before the ninth day of 
the disease, we give him at first two to four doses of calomel of 
^ gramme for a dose, in the course of a few hours. If there 
should chance to be any severe diarrhcea present, it would be at 
the worst only momentarily increased, on the whole rather 
diminished. In by far the greater number of cases a consider- 
able remission of temperature is thereupon observed. Day and 
night, from the time of admission, the temperature is taken in the 
axilla every two or three hours, and as often as the thermometer 
reaches or exceeds 39° C, a bath of 20"^ C, or less, and of ten 
minutes' duration, is given. Cases of any degree of severity, where 
six to twelve baths are given in the 24 hours, receive on the second 
evening 1^ or 2 grammes ofMjuinine; the determinations of 
temperature, and the baths as often as they are necessary, not 
being interrupted in the meantime. If towards morning the 
temperature falls below 38"^, and continues there so long that 
for the next 12 hours or more no bath is required, then 48 
hours after the first dose a similar or perhaps even a smaller one is 
repeated ; but if the fall in the temperature was not sufficient, a 
larger quantity would be given for tiie second dose. Should this 
prove sufficient, the same or a smaller dose is repeated every 
two days, as long as the continuation of the fever appears to 
render it necessary. In those very severe oases, in which even 
the dose of 2^ grammes does not prove sufficient, we pass on 
the morning following the last dose of quinine to digitalis, and 
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in the course of the next 36 hours give gpradaflll3r fiNmi f to 1) 
grammes of digitalis in substance^ the pulse and tempeiatOR 
being in the meantime imder constant control. Directly afta«- 
wards^ that is, 48 hours after the last dose of quiniile, a similir 
one is repeated. Then the temperature almost always sinks beknr 
38"" by the following mornings occasionally down to 36% and 
then it often happens that the obstinacy of the fever is so fiff 
broken during the remainder of the illness^ that later the bathi 
and the doses of quinine repeated every two days are sufficient ; 
perhaps eventually the combination of digitidis and quinine 
might have to be once more repeated. But, should it happen, 
which is very seldom the case^ that even digitalis and quinine 
obtain no satisfactory remission, there still remains the use of 
veratrum^ which occasionally suffices to lessen satisfactorily the 
obstinacy of the fever in its further course. Where, on aoooun^ 
perhaps, of intestinal haemorrhage, or from some other circum- 
stances, the use of the baths has to be interrupted, quinine can 
still generally be given from time to time. If intestinal 
haemorrhage has occurred, it is usually given in solution with 
the addition of tinct. opii. Under other circumstances, again, it 
might be given as an enema. • 

In the severe asthenic, typhoid, or bilious forms of pneu- 
monia, which frequently occur in Basle, a similar plan of treat- 
ment has generally been carried out, that is, cold baths and 
quinine used according to similar indications ; only in those 
cases with very high temperature (about 41° or more) a full dose 
of quinine is mostly given soon after admission, and with it 
digitalis in substance. Quinine has, too, the advantage over 
digitalis as an antipyretic in the treatment of pneumonia, that a 
remission of the fever is sooner obtained. 

A similar proceeding answers equally well in other severe 
febrile disorders ; but we must carefully individualise, according 
to the circumstances of isolated cases, and also according to thl» 
nature of the disease and the expected course of the fever. 
For instance, in an ordinary intermittent attack, or in a simple 
febrile angina, even if the highest temperature should be per- 
haps reached, it would hardly be necessary to set the whole anti- 
pyretic apparatus in motion ; rather would we hope that without 
this the increased temperature would have no long duration, and 
therefore would cause no particular danger. And just in tiie 



same manner with a typhus patient; if^ in the later stages, satis- 
&ctory morning remissions or even intermissions should occur 
spontaneously, if eyen in the evening the temperature should 
again rise, we should not easily be induced to act antipyrotically 
with great energy. 

I make no use of the stronger heat-abstractions in chronic 
febrile affections, such as pulmonary phthisis. The increased 
production of heat, as well as the waste of material which takes 
place during the heat-abstractions, seems to contraindicate such 
a proceeding in a disease, one essential danger of which consists 
in its wasting. But I willingly admit that direct experience 
can alone decide if it be justifiable, as possibly here a complete 
or eyen incomplete compensation might occur as after-effect. 

Quinine in large doses is the more indicated in phthisis, the 
more the accompanying fever, as in many cases of phthisis 
florida, approaches the type of a febris continua. We occa- 
sionally succeed, by giving one or more large doses of quinine 
at intervals of two days, in not only temporarily lessening the 
fever, but even in considerably weakening it for a length of 
time. But we must, at the same time, take into consideration 
that in many such patients there exists a highly fatal circle, 
inasmuch as the local affection sustains the fever, and the pro- 
gress of the local disease is favoured by the height of the tem- 
perature. If we are successful in breaking through this circle, 
it may, under some circumstances, have a permanently good 
effect. The constant use of digitalis and quinine in smaller 
doses is advisable in cases of phthisis with decided remitting or 
intermitting fever. We give generally about 0*1 digitalis and 
0*3 to 0*5 quinine in pills, and continue them till the effect is 
obtained, or until the disturbing consequences of the action of 
the digitalis set in, as, for instance, loss of appetite, nausea, or 
even vomiting. 

As this paper has become rather lengthened, I will not enter 
upon the rules of diet, which are of such importance in the 
treatment of febrile diseases ; besides, there is no difference of 
opinion among physicians in regard to the more important 
points ; for instance, as to the necessity for perfect rest, both 
bodily and mental, the care for suitable position and cleanliness, 
and as to the importance of pure and not too hot air, and of 
plenty of cool drinks. 
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One short remark might not be out of place here reepeotmg 
the ohoioe of nourishment for a fever-patient. With regard to 
wasting febrile diseases, I especially wish simply to recall to 
mind tiie uniyersally known experience concerning the eo-called 
Banting-diet, which has furnished sufficient explanation of the 
&LCi that beefsteaks and eggs are not the kinds of nourishment 
to restore power to a phthisical subject, but which rather shows 
that the mode of nourishment which experience has pronounoed 
to be judicious, that in which the hydro-carbons, and especially 
the fats (cod liver oil), are amply represented, is theoretically 
justified for such cases ; and as in acute febrile diseases, fats in 
large quantity are not digested (not absorbed), there remain 
as proper kinds of nourishment only those that contain chiefly 
hydro-carbons, and we thus arrive at that fever-diet which ex- 
perienced physicians since the time of Hippocrates have been 
accustomed to use. Modem time has made one essential 
advance in adding the knowledge that alcoholic drinks do not 
increase fever, but rather have the power of diminishing it. 
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G. A. MiCHAELis has laid down the proposition that the 
narrow pelvis is more frequently disadvantageous owing to con- 
sequences proceeding in(^ectly from it, than it is through the 
direct difficulties which it gives rise to at the birth. How well 
founded this assertion is every one will admit who has had the 
opportunity of observing a nimiber of labours accompanied by 
narrowness of the pelvis. The cases in which the skull of the 
child carries away an impression of the pelvic wall are rare com- 
pared to those in which the narrow pelvis gives rise to anomalies 
in the posture or position of the child. 

This circumstance more than any other has hindered the 
practical acquisition of a knowledge with regard to the narrow 
pelvis. The more remote consequences which the narrow pelvis 
gives rise to frequently by themselves alone form the real diffi- 
culty in the labour. In cases of this kind there is the danger 
that we may overlook the cause whilst attending to the effect. 
When it is a case of cross-birth we have no trouble in finding 
abimdant cause for the difficulty of the labour ; but to discover 
whether or not it is the narrowness of the pelvis which causes 
the cross-birth requires a deeper, special attention on our part. 

The frequency of the narrow pelvis is variously estimated. 
This really results from the difference in the care which is be- 
stowed upon the diagnosis. If we only diagnose a narrow pelvis 
because the labour is hindered by a bony projection, we shall find 
but few narrow pelves ; but if we consider that the measurement 
of the pelvis is an indispensable part of an obstetrical examina- 
tion we shall rate their frequency higher. It is worth nothing 
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for a man to tell us that in some lying-in hospitals narrow 
pelves seldom occur, and at the same time to tell us that pelvic 
measurements are not regularly made there. The only person 
who has a right to make an assertion with regard to the fine- 
quency of narrow pelves is he who can say that he is accustomed 
to measure the pelvis regularly in everj' case of midwifery that 
comes before him. 

Where a sufficient nimiber of cases have been examined in 
the latter manner, the results vary but little ; consequently it 
follows that the difference of race, and the diversity in the mode 
of life of the population wdthin the German boundary, are not 
of sufficient importance to cause any marked variations in the 
shape of the pelvis. If we consider that a pelvis is narrow when 
its conjugata vera measures 9*4 ctm., or less than that, then, 
according to Michaelis, who examined a thousand cases in the 
hospital at Kiel, the frequency of the narrow pelvis is 13*1 per 
cent. Litzmann, also in a thousand cases, found 14*9 per cent. ; 
Schwartz, amongst 501 cases at the hospital at Marburg, found 
20 '3 per cent., and amongst 463 cases at the hospital at Getting 
he foimd 22 per cent. ; Spiegelberg, amongst 597 labours at the 
lying-in hospital at Breslau, foiuid 13*9 per cent. ; and Schroder, 
amongst 321 cases in the hospital at Bonn, foimd 14*6 per cent. 
These numbers are of sufficient importance to claim the atten- 
tion of the practitioner. The only grounds on which his neglect 
of them could be excused would be that he could show that the 
narrow pelvis had no effect upon the course of the labour, or, at 
least, that our treatment had no effect upon the evUs proceeding 
from it. But it is exactly those cases of labour which admit of 
the most successful treatment that are most influenced by the 
narrowness of the pelvis. For instance, Michaelis has shown 
that, in a collection comprehending 849 cases of labour, cross- 
births were four or five times, face presentations eight times, 
and head and fimis presentations ten times as frequent where 
the pelvis was narrow as they were where it was large: however, 
anomalies in the position and posture of the foetus often permit 
correction during pregnancy. 

If then the experience of our ablest observers leads them 
to the conclusion that the diagnosis of the pelvis demands the 
closest attention, it can only be right that the physician should 
admit pelvic measurement as a necessary part of an obstetric 
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examination. Who indeed would consider that the investigation 
of a chest disease was complete where the physical examination 
had been omitted P And the same holds good with regard to 
the measurement of the pelvis in midwifery cases. 

In many instances indeed the history of the case draws our 
attention to the investigation of the pelvis. Where facts are 
stated which point to an earlier existing rachitis or osteomalacia, 
or where we hear that the previous labours have been difficult, 
we ought to eicamine the pelvis with special care. Though of 
course in these cases both positive and negative statements must 
be received with caution ; thus for example it is by no means 
certain that rachitis will leave a deformity of the pelvis after it, 
and on the other hand this disease may exist, even to a high 
degree, without our being informed of the same by our pregnant 
patient. Here, as well as elsewhere, an examination decides the 
point. 

We will suppose the patient placed on her back, and that we 
begin with the examination of the large pelvis. Anyone fairly 
expert may by a manual examination arrive at results which 
are of value diagnostically. With nothing but the hand we can 
very well determine whether the iliac bones are properly ex- 
panded, and whether the hips are well- or ill-developed. The 
determination of the si^e of the different parts and their distance 
from one another is on the contrary more difficult. Even the 
most expert observer is apt to make considerable errors if he 
employ manual aid alone. We shall find that the help of a pair 
of caliper-compasses is absolutely necessary for making an exact 
examination. 

This instrument, which was first introduced into midwifery 
practice by Baudelocque, has in the course of time received 
many improvements ^hich have very much facilitated its 
employment by the practical physician. If a simple instnmaent 
is wanted, E. Martin's calipers will be found useful when the 
adjusting screw is removed. If on the other hand we wish to 
ayive at the greatest possible accuracy, we must use Lambrecht's 
excellent calipers, such as are employed in the hospital at Got- 
tiQg. There should be no adjusting screw on the 'calipers, for 
their points always have to be adjusted by the hands of the 
physician. If there is a screw, and one wishes to make the 
caUpers fast with it and has no assistance, there is nothing else 
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to he done but to remoredieliaiid ham die poiiit% and Aafti 
memmaeneDt wSl be inacenzmte; alntiie remoral of tbefiari 
inftrnmait ill often aecompcnied bjrpam. 

With regaid to the qnesdon as to what diameteTs are woiA 
oat attention in the exterior measmement of die pelria^ Aen 
are two thingn to be borne in mind. Firsdr, we must take liifMa 
meamtremenU only which are characterised br weU-marbd 
points; and secondly, those only which gire ns at least aa 
apimndmate idea of the tn/Sfnui/ diameters niiich we are oeekmg'. 
If we keep to these roles we shall not reoommend for measme- 
ment any diameter whose extremities are buried beneath a thick 
layer of cutaneons tissue or which possesses no sharply marked 
bony points. Michaelis measured four external diameters — 
ia) the distance between the anterior superior iliac spines ; (6) 
the distance between the iliac crests ; (e) the external conjugate 
diameter ; (d) the distance between the trochanters. But it did 
not escape the notice of such an attentiye obserrer as Michaelis 
that the trochanteric measurement did not possess the same yalue 
as the other three. The bony fsurtace is too large, the covered 
soft parts are too thick, the length and direction of the neck of 
the femur too yariablc for anyone, except in rare cases, to make 
use of this measurement with advantage for the determination 
of the width of the transverse diameter of the pelvic cavity. 

One usually finds that the iliac spines stand forth as well- 
marked bony points. It is but rarely that one finds them so 
little marked that there can be any doubt as to which point 
ought to bo selected for measurement ; but when this is the case 
it is advisable to let the points of the compass glide together 
several times over the spines from their outer to their inner 
border in order to find the right spot. The outer border 
(where the tendon of the sartorius muscle takes origin) should 
bo chosen as the measuring point. The distance between these 
points in well-built German women is found to be 26*3 ctm. 
Those figures are the result of an average of the measurements of 
500 pregnant women whose pelves Michaelis measured. Tile 
different residts at which some German authors arrive as to the 
fionnal distance between the iliac spines con be explained partly 
by differences in the mode of measurement and partly by 
coses of narrow pelves not having been sufficiently excluded. 
C. Martin's published estimate of 25 ctm. originates in the latter 
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manner ; a statement which, owing to its introduction into the 
Prussian medical calendar, has found a wide-spread distribution 
amongst practical physicians. 

We must now pass the points of the calipers, imder the con- 
stant direction of the fingers, from the spines backwards along 
the outer lip of the crest of the ilium. We must then observe at 
what point in this measurement the calipers are widest apart, 
and reckon the distance between their points as the width of the 
crista ilii. In normal pelves one finds that this is on an average 
29*3 ctm. If the arc of the iliac ridge is altogether wanting, 
as is sometimes the case with rickety pelves, then the measure* 
ment may be taken 6 ctm. behind the spines, according to 
Michaelis' proposition ; but practically it is quite sufficient to 
know that the distance between the crests does not exceed that 
between the spines. 

For the measurement of the external conjugate diameter 
the hips should be somewhat raised, or, what some consider as 
more convenient, the back position should be changed into the 
side position. With the right hand one then seeks the pit below 
the spine of the last lumbar vertebra and sets one end of the 
calipers there, holding it with the hand, the other branch is 
then placed on the centre of the upper border of the symphysis 
pubis ; the normal measurement here amoimts to 20 ctm. 

In the greater number of cases one may content oneself with 
these three measurements as far as regards the exterior of the 
pelvis. Accuracy of measurement, sufficient for the satis- 
factory verification of the foregoing numbers is easily gained, 
even by practitioners who have not before attempted these in- 
vestigations. Exactitude is most easily attained in the measure- 
ment of the distance between the iliac crests. With some little 
care in the repeated measurement of the same person one can 
satisfy oneself that this measurement is correct to within a few 
millimeters. The measurement of the spines is somewhat more 
difficult ; and most difficult of all is that of the external con- 
jugate diameter, in which the sofb parts exert more influence 
than in any other measurement. In the latter case the measure- 
ment varies according as the cutaneous coverings are more ot 
less compressed ; by practice and patience, however, quite suffi- 
cient practical accuracy can always be attained. 
With regard to the employment of these external measure* 

X 
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ments in practice, we may consider it as a primary maxini 
tl^at they give us more certain information respecting the shape 
of the pelvis \mder investigation than they do respecting its 
capacity. For instance we are very well ahle to say from a com- 
parison of the three measurements whether the pelvis which we 
are examining belongs to the group of the so frequently 
occurring flat pelves, or whether it preserves its normal shape ; 
but we can on the contrary only approximately draw any con- 
clusion as to the ainaunt of narrowing which has resulted from 
this flattening. If we find the transverse diameters large and 
the difference between them but slight, we may conclude that 
we have to do with a flat pelvis. If we find a normal propor- 
tion between the three external measurements, we may conclude 
that the brim of the pelvis has a normal shape. 

With regard to the estimation of the size of the small pelvis 
from the external measurements, we must look upon the trans- 
verse diameter of the pelvic inlet as the internal measurement 
corresponding to the external transverse diameters. We may 
conclude that the internal diameter is small when we find the 
external transverse measurements considerably shortened, and we 
may infer that it is large when the external measurements 
exceed the normal. In the latter case, however, we must bear 
in mind that the transverse diameter of the pelvic inlet does not 
increase in the same proportion as the extenuil transverse 
diameter ; usually it only increases to a much less extent, for 
with the increase of the external measurement a greater de- 
velopment of bono generally takes place. The external con- 
jugate diameter corresponds to the conjugata vera. But the 
ratio of these two measurements one to the other is as variable 
as that of the foregoing, and one must never foimd any im- 
portant obstetrical treatment upon the idea of a fixed relation 
between them. In this case the diagnosis would bo much in- 
fluenced by the internal measurement of the pelvis. Only so 
far can we go in the use of the measurement of the conjugata 
externa, viz. that where this differs several centimeters from 
the normal, we may infer that there is a greater or less con- 
jugata vera, as the case may be. The strength of the bony 
structures is evidently also worth consideration in this estimate. 
Besides the three foregoing measurements various others 
have been recommended for employment in external pelvimetry, 



BY PROF. B. DOHRIf. 307 

and have obtained an entrance here and there into the practice 
of the physician. The most important of these is the external 
oblique measurement, in which the distance from the posterior 
superior iliac spine to the anterior superior iliac spine of the 
opposite side is measured. The value of this measurement has 
been thoroughly tested of late, and^the favourable expectations 
which were attached to it by some have not been verified. The 
external oblique measurements do not comply with the above- 
mentioned conditions as they ought to do when an external 
pelvic measurement is considered worth recommendation. For 
the posterior superior iliac spine is not a good measuring point, 
as it does not offer a marked bony projection to the touch. 
According as one applies the points of the calipers under or 
over this, so the measurement varies. But if it is allowed that 
by great practice the inexactitude resulting from this fact can 
be much lessened, there still remains another diflBiculty which 
diminishes the value of this measurement, viz. that the ratio 
between the external oblique measurement and the internal one 
corresponding to it at the inlet of the pelvis which we wish to 
discover, is so variable. How great this variation is has been 
shown by Schneider and Gruner. We may draw such a wrong 
conclusion in this way, that from an external oblique measurement 
we may diagnose a deformity of the pelvis exactly contrary to 
that which really exists. Though the external oblique measure- 
ment may be of value in some cases, yet it must be admitted 
that more recent investigations always show that the practical 
use of this measurement is very precarious ; and in the present 
state of opinion with regard to pelvic measurement we can with 
our utmost endeavours only get those few measiirements adopted 
in practice which have been proved useful in the greater number 
of cases. 

Even the measurement of the circumference of the pelvis is 
taken by some, and usually in this manner, — a measuring tape is 
carried &om the spine of ike last limibar vertebra outwards 
between the iliac ridge and the trochanter major and then 
forwards to the symphysis pubis. These measurements give us 
no practically useful information. The internal measurement 
which corresponds to the external pelvic circumference is the 
periphery of the pelvic inlet. But any conclusion which is drawn 
from the size of the periphery of the inlet is pretty nearly 
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wortliless. For a pelvic brim the periphery of which measures 
46 otm., may have such a form that the labour proceeds without 
difficulty, whilst another which has precisely the same periphery 
may have such a shape that the child's head passes with the 
utmost difficulty. But in addition the periphery of the pelvic 
inlet cannot by any means be estimated from the external pelvic 
circumference. At the spot where the measuring tape is applied 
the soft parts are very folly developed, the skin has a thick under 
layer of fat and the muscles are very large. According as 
these are more or less developed, so does the amount of the 
pelvic circumference vary. In fat persons we get a large, and 
in thin persons a small measurement. 

Just as little is to be gained from a measurement of the 
pitch of the pelvis which is occasionally taken in cases of 
labour. To ascertain this exactly is much more difficult than 
is usually supposed. In the large pelvis we have no mark what- 
ever to enable us to determine the position of the plane of the 
pelvic inlet. We can form but an approximate idea as to the 
pelvic inclination from the position of the vertebral coliunn and 
the shape of the pelvic region, and we are further taught by the 
researches of Herm. Meyer, that the pitch of the pelvic inlet 
varies from time to time in the same person, and to a much 
greater extent than was formerly supposed. If we recollect, as 
Michaelis has pointed out, that a defective pitch of the pelvis is 
usually compensated for by a corresponding position of the 
uterus, we shall be much more inclined to recommend that the 
practitioner turn his attention to other inquiries which give 
more exact results and are more useAil. The same holds good 
for the numerous . other exterior pelvic measurements, which 
have been from time to time recommended without their utility 
having been thoroughly proved. 

It consequently comes to this, that we need take but three 
external measurements in order to make a precise examination 
of the pelvis. Anyone who will accustom himself to measure 
his patients in the manner I have proposed will soon learn in 
what cases he may content himself with exterior measurements 
and in what cases others are necessary. The more exactly one 
measures and the more carefully the three averages which 
have been given are used, the less often will one make use of 
any other external measurements^ 
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When by external examination we have learnt as much as 
possible with regard to the form and capacity of the pelvis in 
question, we may then proceed to the internal measurement to 
complete our investigation. The patient should lie on her 
back, and it is indispensably necessary that the hips be well 
raised, so that the arm may have free play for the introduction 
of the hand. We must also take care that the patient is brought 
close to the edge of the bed during the examination. The 
more convenient her position the more exact and careful will 
be the measurement. The " cross-bed " (Querbett) is to be 
preferred before all other means of support in difficult cases. 

A great number of instruments have been contrived for the 
internal measurement of the pelvis. Not one of these has 
proved to be of use practically ; every new attempt at instru- 
mental measurement has on the contrary served to show how 
much superior the hand is to the new instruments as a means of 
measurement of the internal cavity of the pelvis. It is true 
we are very limited in our mamial measurements when we 
endeavour to obtain numerical results. The conjugata diagonalis 
is the only diameter which we can correctly measure manually ; 
the others we can only estimate ; in spite of this limitation, 
however, we can with care diagnose the capacity of the pelvis 
with quite sufficient accuracy for practice. Endeavours have 
been more especially made to measure the conjugata vera in- 
strumentaUy. But all have been futile, and opinion with 
regard to their result is so imiversal that a criticism of the 
various means resorted to would be superfluous. We can only 
indirectly estimate the conjugate diameter of the brim from 
the diagonal diameter, and with what certainty this can be 
accomplished in some cases Michaelis' example may teach us, 
who, though he must have got his practical dexterity from 
little material, yet reached an exactitude in the calculation of 
the conjugate of the brim, which may even to this day be 
taken as a model. His directions for the measurement of the 
diagonal diameter have proved practically superior to any others 
for the last twenty years. 

I prefer the index and middle finger of the left hand for 
the measurement of the diagonal diameter ; let them be well 
oiled up to the metacarpus and then introduced upwards along 
the posterior wall of the vagina. If we are examining a patient 
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in the last month of pregnancy we shall seldom find any diffi- 
culty in the performance of the measurement. If however 
there is any difficulty, we shall do better by not endeavour- 
ing to overcome the resistance of the perinseum and other 
Boft parts by forcible stretching; relaxation of the parts 
will occur much sooner if we carefully employ a continued 
upward pressure. When we have reached the posterior vaginal 
arch we must press this upwards and backwards carefully, and 
whilst moving the finger which we have introduced up and 
down gently, we must seek the nearest bony point opposite the 
symphysis pubis. We must press the tip of the middle finger 
against this spot and then raise the wrist in such a manner that 
the lower border of the symphysis comes into contact with the 
fold of skin between the thumb and forefinger. When this is 
accomplished, we must with the other hitherto unemployed hand 
mark the point of contact between the symphysis and the 
before-mentioned fold of skin. Michaelis performs this mani- 
pulation in the following manner : the right hand is brought 
into extreme pronation and the nail of the forefinger is pressed 
in whilst the tactile surface of the latter turns upwards against 
the symphysis. The plan which others adopt is more simple, 
for they mark with the tactile surface turned downwards ; but 
wo must be careful that we do not catch hold of the soft parts 
of the introitus or the pubic hairs, and that the mark is not 
placed too far forwards. 

When we have thus marked the length of the diagonal 
conjugate we draw the fingers out of the vagina, taking great 
care to keep them in the same position as they were in the 
pelvis ; we then measure the distance with the calipers. 

We may attain to very considerable accuracy in this 
measurement. In ten cases which Michaelis was able to measure 
after death he found that he had at the utmost only made an 
error of a line and a half. Though a knowledge of the size of 
the diagonal conjugate is in itself most important, yet the chief 
use we make of it is to estimate from it the size of the con- 
jugata vera. 

The ratio between these two diameters is subject to much 
less fluctuation than that between the external conjugate 
and the conjugata vera. For from, the conjugata externa 
we can only approximately estimate the size of the conjugata 
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yera, but from the conjogata diagonalis we can do so very 
acciirately. 

The normal measurement of the conjugata diagonalis is 
12*6 ctm., the normal measurement of the conjugata vera 
10*8 ctm.; therefore the difference is 1*8 ctm. The fluctuationB 
in this difference depend upon the depth of the pubic symphysis 
and its inclination towards the conjugata vera. If the sym* 
physis is deep and but little inclined, we must make a great 
deduction in order to calculate the vera from the diagonalis ; if 
the reverse is the case only a slight deduction must be made. 
In consequence of this the exactjobserver will not be content 
with an average estimate, but will decide for himself what 
deduction should be made in each case separately. Observation 
has taught us that the pitch of the symphysis is much more 
important than its depth. We must therefore endeavour to get 
at the utmost possible accuracy with regard to the former. No 
one has attained so far as to measure the exact angle which the 
conjugata vera makes with the diagonalis on the living body ; 
but we can without difficulty manage to find out whether the 
pitch of the symphysis is considerable, moderate, or little, and 
then we must make a deduction in proportion. With regard 
to the depth of the symphysis, this factor permits of exact 
calculation because we can feel its borders externally. Thus 
of the two factors which regulate the difference between these 
two conjugata we are able to determine one with accuracy and 
both with at least approximate exactness ; and in this way a 
sufficiently precise calculation of the conjugata vera is possible. 
If another point of the posterior pelvic wall than the anatomical 
promontory lies opposite and nearest to the pubic symphysis, 
then we must measure the conjugata diagonalis to this point ; 
and if this false promontory is high up we shall have to make 
a great deduction in the calculation of the conjugata vera, but 
if we find it deeply placed withiti thfe cavity of the pelvis we 
shall have to make a small one. 

With regard to the second diameter of the pelvic inlet 
which is of practical importance — the transverse — ^we cannot 
get such satisfiictory results by an examination. We cannot 
directly measure the transverse diameter of the pelvio inlet, nor 
can we calculate it from the other diameters with safety. We 
can only approximately estimate it from, firstly, the size of the 
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external transverse diameter ; and, secondly, from the amount 
of dij£culty which occurs in feeling the lateral walls of the 
pelvis from the interior. If the latter investigation is to be of 
any real service, we must be able to eliminate the deceptive 
influence of the soft parts within the cavity of the pelvis, and 
this can only be done by very great practice. Our estimate of 
the size of the pelvic inlet in a transverse direction will there- 
fore never be other than inaccurate, and in some cases it will 
only be an imusual position of the head which will draw our 
attention to the fact that the pelvic inlet has been narrowed in 
its transverse diameter. And with regard to this point it need 
only be observed that a strikingly deep position of the small 
fontanelle, where it cannot be explained by the position of the 
uterus or peculiarities in body of the foetus, always makes it 
extremely probable that there is a transverse narrowing of the 
pelvis, for when the latter is the case, the forehead, which is 
but little exposed to the pressure of the uterus, is liable to be 
detained on the pelvic brim. 

An exact measurement of the pelvic space below the brim is 
not feasible ; in the living body, marked bony points which can 
be taken as starting-points in the measurement are entirely 
wanting. In extreme degrees of narrowing we can sometimes 
make use of a two-legged measuring instrument in order to 
examine the roominess of the pelvic cavity in various directions ; 
but in moderate degrees of narrowing such an instrument can 
no longer be used, for the separation of the legs stretches the 
vagina too much. And owing to the want of fixed points of 
measurement it is difficult and in many cases impossible to 
apply the legs in one uniform manner ; therefore such instru- 
mental measurements cannot be depended on. 

The foregoing holds good also with regard to the pelvic out- 
let. Narrowings here are often enough diagnosed in practice ; 
and yet our science has not hitherto advanced beyond the dic- 
tum of Michaelis, who stated in his work upon the narrow pelvis 
that he could never make sure by measurement that there was 
narrowness in the outlet. We can much more easily form an 
opinion as to the roominess of this part of the pelvis by feeling 
round the interior in various directions with the hand. If we 
prooeed with caution a noteworthy narrowing of the small 
pelvis in the one or the other diameter will not easily escape us. 
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On the other hand anyone who thinks he has got a positive 
numerical result by measurement on the living body would do 
well not to neglect to test the same by repeated measurement ; 
often enough the result of an earlier examination will be modi< 
fied by a later. 

Therefore the internal as well as the external exact measure- 
ments that we can make are very few. But when we have 
taken into consideration the various circumstances affecting the 
pelvis, when the bony protuberances have been examined, when 
the three external pelvic measurements have been taken, when 
an endeavour has been made to measure the conjugata diagonalis, 
and when by an internal examination we have felt roimd the 
pelvic walls in various directions with the exploring finger, we 
shall, in the majority of cases, be able to make a very satisfactory 
diagnosis of the pelvic proportions. That this much is done 
ought to be exx)ected from every exact and observant accoucheur. 
The pelvis is certainly only one factor which comes into con- 
sideration with regard to the labour, but it is one which is ex- 
ceeded in importance by no other ; and if we do our utmost in 
every case that comes before us we shall soon find to what a 
certainty we have arrived in our treatment. 
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TREATMENT OF CROUPOUS PNEtJMONIA. 



BY 

PROF. JtJRGENSEN, 

KIEL. 

Gentlemen, — I open for you to-day a page from the daily 
life of medical practice. It is an old, much-discussed page, but 
still one to which decade after decade adds its store of knowledge 
and ability. 

How shall the physician treat, at the bedside, a patient 
attacked with pneumonia P — not, how shall the physician treat 
pneumonia ? As I have chosen to put the question in this way, 
I may as well indicate my position at the outset. 

Every one who has seen a large nmnber of cases of pneu- 
monia, knows that however much they may correspond in the 
principal phenomena, yet they present differences which are in 
no other disease so multifarious; and these differences even 
affect those principal phenomena. "Croupous pneiunonia" is 
rather an anatomical diagnosis based on distinct physical signs, 
than a pathological grouping of even approximately constant 
symptoms. Call to mind, in the first place, the pneumonia 
of old persons, and then remember the picture presented by a 
patient affected with this disease in the bloom of life. Can 
there be a more glaring contrast in the phenomena P And yet 
the dissecting knife very often shows in both the same changes. 

* From discourses in the Poliklinik. The fundamental ideas of this 
lecture were laid before tlie Medical Association of Schleswig-Holstein and 
the Naturforschersversammlung, in Rostock, as early as 1871. 

[A few alterations and additions have been made from MS. notes kindly 
fiirnislied l)y the author for this translation.] 
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It is therefore necessary that we should assert with special 
emphasis that, particularly in pneumonia, the subject of treat- 
ment is not the disease but the patient. Theoretically, of 
course, the correctness of this statement is self-evident ; but if 
you observe actual practice, or what is written in text-books, 
you will agree with me on the necessity of placing this matter, 
apparently of A B C, in the fore-front. 

You know how ready I am to separate clinically the smaller 
related groups from the traditional picture of "acute,'* 
" genuine," "primary " pneumonia. From the standpoint which 
we occupy to-day, however, that, namely, of therapeutists, 
we must not only give up these distinctions, but include in the 
subject of our discourse even cases of secondary pneumonia, in 
so far as they are croupous. 

" Croupous pneumonia,'' as it is defined anatomically, and 
not how or where it arises, or how it appears clinically, is the 
subject of consideration here. 

Much that will be said applies to the other forms, but not 
to all. 

WTuit rariationa/rofn the normal does pneumonia altcaya pre- 
sent ? We ought to look for a distinct answer to this simple 
question. Yet we must remember that we treat here of roughly 
defined groups, and that we must reserve to another occasion 
the researches which lie at the basis of our knowledge of the 
actual facts. 

Recognising this restriction without reserve, we answer— 

Pneumonia produces 

1. An tntefferepwe with the function of the lungs, 

2. Fever. 

Everything else which may be observed is to be referred to 
these variations from the normal, or else it is not necessarily con- 
nected with the essential phenomena of pneumonia. The disease 
never runs its course absolutely without fever. The height of 
the fever, however, shows the greatest variations. In emaciated 
old persons the temperature (which, if not the fever itself, is a 
true criterion for it) often rises only a little over 38° (lOO^^'i 
F.) ; cases are observed where it reaches 42° (107^*6 F.). 

That the fbnotion of the lungs is interfered with we learn 
from disseotion* The extent and the character of the exudation 
show at least as maoh variation as the jGivet* 
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In the second place, we inquire as to the special danger to 
which the life of a pneumonic patient is exposed. 

Of what do Pneumonic Patients Die P 

Is the affection of the lung by itself, or the fever by itself, 
sufficient to warrant one in saying, in the concrete case, that 
death is inevitable froia the one or the other P The question 
must be answered distinctly in the negative. 

Consider the condition of a person 20 years of age with an 
infiltration of the whole left lower lobe, and a temperature of 
40° (104° F.) on the sixth day of the disease, and then look at 
the same person a few hours later, after the natural crisis has 
occurred, and his temperature has sunk to 37° (98°'6 F.). Will 
anyone assert, with the shadow of probability, that there is 
any essential alteration in the state of the lungs P Just as little 
will anyone, on the occurrence of a fatal odema of the lung in 
the last moment before the crisis, lay the whole blame on the 
lungs as such, and on them alone. Consider further that, as a 
matter of experience, we find that a chronic pneumonia with 
resulting cirrhosis, or a pleurisy with compression of the lung 
and retraction of the thorax, produces a much more serious dis- 
turbance of the function of the lung than pneumonia, and yet 
may be for years well borne. On the other hand, compare the 
condition in pneumonia with that of an equally serious case of 
typhus at a similar period of the disease. If the fever alone 
is sufficient to explain the occurrence of death in pneumonia, 
then we ought to find an equal number of persons dying of both 
diseases in the same period of time, if the temperatures be 
equally high. According to the results obtained by Lieber- 
meister's pupils, the percentages of deaths in the first week, as 
compared with the total deaths in the two diseases, were for 
typhus 31*8 per cent., for pneumonia 75*6 per cent. These 
results may have only an approximate worth in respect to the 
absolute figures ; but the proportion between the two is no 
doubt generally correct. From this alone we can infer that the 
mortality of pneumonia is not to be deduced from the intensity 
of the fever. There are other points of view from which this 
opinion is also fully confirmed. You will permit me, in order 
not to tire you by repetition, to leave these oonsiderations aside. 

In order to avoid the accusation of dogmatism^ I will 
aoknowledge that there are isolated oases of pneumonia in whioh 
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death occurs just at the beginning, before there can be much 
interference with the lungs, where the fatal result may be due 
to the intensity of the fever alone. This rare occurrence has 
however no influence on our principal statement ; it is of quite 
subordinate importance. 

But if, with this exception, neither the fever nor the limg 
affection is sufficient of itself to prove a source of danger to the 
pneumonic patient, what then P Are we to look for a third 
hypothetical consideration, or endeavour to come to an imder- 
standing with the considerations already before us P I think 
the latter. 

Neither of these two factors is sufficient of itself to endanger 
the life of the patient ; but the disturbance of the Amotion of 
the lungs and the fever are both injurious. Nothing is there- 
fore more natural than to suppose that acting together they 
may produce what they were xmable to do separately. Two 
possibilities present themselves : 

The lung-affection and the fever may have each of them a 
distinct point of attack peculiar to itself, or both may have a 
common one. 

I hold the latter to be the correct view, and consider it 
capable of proof. I lay down the following statement therefore : 

The danger in which a croupous pneumonia places the life 
of the patient threatens, in the first place, the heart. The 

FATAL CASES OF PNEUMONIA DIB FROM INSUFFICIENCY OF THE 
HEART. 

The foimdations for this statement are these : 

The pneufnonic exudation increases the resistance in the put- 
mmary circulation, and thereby necessitates an increase of labour 
on the part of the right ventricle. 

The exudation in the lung exercises pressure on the surround- 
ing structures. According to the law of the impenetrability of 
space, the exudation requires room for itself. The forces by 
which it is moved are sufficient to push aside the original con- 
tents of the part.* These contents are : the air which fills the 

* For the completion of the argument, the increase of volume shown by 
the diseased part in eveiy case of pneumonia, may be mmM/^^ here. It 
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bronchi and alveoli^ and the blood which occupies the yeesela in 
the diseased portion of lung. The displacement of these is only 
possible to a certain extent, because the pressure of the exuda- 
tion is opposed by other forces, chiefly those which move the air 
and blood in the lungs. The motive force of the exudation on 
the one hand, and the muscular force exercised by the action of 
the heart and respiration on the other, go into the lists against 
each other. The amount of the displacement therefore depends 
on the varying effects of these three factors.* But one thing 
is certain : that as soon as the state of equilibrium is reached, 
then the amount of blood to he pressed through tJie affected part is 
weighted tcith greater obstructions. The position of the vessels 
of the lung which are situated outside the inflamed part, is 
similar to that of a system of tubes in which a part of the exit- 
pipes has been closed, but through which it is still necessary" to 
pass a quantity of fluid as great as when the system remained 
open. This can only happen by increase of the propelling 
force. This means in our case, that in order to prevent the 
circulation through the lungs from being retarded by the infil- 
tration of the pneumonic portion, there must be more force 
supplied by the right side of the heart, which drives the blood 
through the lungs. The left ventricle has also to bear the 
burden of the nutrition (bronchial arteries) in the inflamed 
portion of lung impeded by the pressure of the exudation, 
however insignificant this burden may be. 

2. The changes produced in and on the lungs by the pneu- 
monia, cause a diminution in the total amoimt of force for the 
movement of the blood furnished by the lungs themselves. 

The lungs do, by means of the muscles of respiration, assist 
in the circulation of the blood. The lungs themselves are 
perfectly passive. But in order that a portion of the vital force 
furnished by the muscles of respiration may be used in carrying 

is well known that in extensive infiltrations, there is not infrequently a 
mould of the ribs on the surface of the inflamed portion of limg. 

* As a matter of fact, the conditions must be very complicated during 
the exudation, because a very considerable part of the exudation is derived 
from the blood-vessels, and therefore has the same motive power as the 
blood. The coagulation of the exudation brings this to a close — and the 
description given above refers to this period of time. 
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on the circulation, the lungs must be capable of changing their 
volume — of being filled out and again drawn together. If now 
a portion of lung is in a state of pneumonic condensation, it is 
no longer in a position to alter its volimic. But the amount of 
force exercised on this portion remains the same as before. The 
amount of force exercised by the motive power — the muscles of 
respiration — must remain the same, because it acts on the thorax 
as a whole. And since the vital force furnished by these 
muscles is only available through the extensibility of the lungs, 
then so much force is lost for the circulation, as imder normal 
conditions is assigned to the infiltrated part. 

The loss of force thus produced by the altered physical 
conditions, is made still more considerable by a physiological 
condition which is seldom absent. 

In the great majority of cases, the inflammation of the lung 
is accompanied by inflammatory processes on the corresponding 
portion of pleura. In this case pain is produced whenever the 
shifting of the folds of the pleura during respiration produces 
irritation. There is consequently always an effort to make 
this shifting of the pleural surfaces as limited as possible ; that 
is, to make the respirations shallow. But opposed to this there 
is the more urgent necessity that the respirations should be 
sufficient. Under these conditions, all that can be attained is 
effected by, as it were, weighting the diseased side, which even 
with this cannot be kept quite at rest. This theoretical problem 
is in nature solved instinctively. In most cases the patient lies 
on the affected side. By this means the muscles which move 
this half of the thorax have to raise the additional weight of a 
portion of the body. The force thus expended only acts 
partially on this side of the chest which is so weighted ; and in 
consequence it is less expanded. The other methods used by 
pneumonic patients who suffer from the pain — such as tight 
bandaging, holding the part tight, curvature of the vertebree 
so that the ribs approach — have all the same effect, only differing 
quantitatively. As on the weighted side, the whole lung, and 
not merely the diseased part, is less expanded, there is here also 
a loss of a certain portion of the \4tal force furnished by the 
respiration in aid of the heart. 

It is impossible to decide, d prion, to what extent the 
increased exertions of the respiratory muscles are capable of 
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bringing up to the normal the amount of force supplied for 
carrying on the circulation. The more active the muscles are, 
however^ the greater are their claims on the force of the heart. 
For the muscle which is acting more strongly requires more 
blood ; in the contracted muscle the vessels are compressed, and 
therefore during the contraction there is an increase of the 
resistance to the circulation. This increased resistance afiects 
the left ventricle^ and is therefore of minor consequence. 

3. The diminution of surface by which the blood and air 
come in contact in the lirngs, produced by the pneumonic 
exudation, leads to an increased demand of force to move the 
blood and air, in order that sufficient aeration of the blood may 
take place. 

When the exudation fills both bronchi and alveoli there can 
be no interchange of gases. The sum of the effect of each 
respiration — whether deep or shallow — ^is therefore necessarily 
reduced by the amoimt which, under normal conditions, the 
affected part would furnish. And if in a given time the 
aeration is to be as efficient as possible, then the forces by which 
air and blood are brought to the place of interchange, must 
increase. The muscular tissue of the hearty as well as the 
muscles which carry on the respiration, must produce an excess 
of force. As already mentioned, the increased activity of the 
respiratory muscles indirectly affects the heart. 

4. The fever brings into prominence the local disturbances 
t>roduced by the pneumonia. 

This fact needs no proof. Every pneumonia which has 
reached the crisis^ and which shows in a few hours a diminution 
of temperature to the extent of 2^ — 3^ C, teaches us that 
the dyspnoea and increased activity of the heart are only con- 
ditioned by the fever. The lung disease has not in this short 
period retrograded sufficiently to induce us to suppose that the 
great change which we observe is due to a diminution in its 
intensity. But if anyone is still unconvinced by this argu- 
ment, there is still another which is incontrovertible. The 
same diminution in the frequency of the pulse and respiration, 
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the same improTement in the condition occurs, when the tempera- 
ture is brought down to the normal by a cold bath^ and the im- 
provement disappears as soon as the effect of the bath passes off 
and the temperature again rises. No one will assert that here 
the local disturbances have disappeared to be again reinstated. 

The only question which remains, is, in what way this actual 
effect is produced by the fever f 

This question is not difficult to answer. The answer is 
summed up in the next proposition. 

5. The fever brings about an increase of the heart's aotioti, 
while it directly injures the heart. 

We can also prove this proposition. 

The most constant symptom of fever is increase of tempera- 
ture. With increase of temperature there is an increase of 
the frequency of the pulse (Liebermeister) ; that is, the number 
of the systoles increases in a given time, and it follows from 
this that for that given time the total duration of the systoles is 
increased, while that of the diastoles must diminish.* In other 
words, the period of activity of the muscular tissue of the heart 
is increased, its period of rest diminished ; there is consequently 
an increase of force required of it as compared with the normal. 

In fever the formation of carbonic acid is increased 
(Liebermeister, Leyden). If then it is not to be accumulated 
in the organism, it must be more quickly eliminated than nor- 
mally. This can only occur by an increase of the force furnished 
by the heart and muscles of respiration, as has already been 
fully described. 

The fever leads to a degeneration of the muscular tissue of 
the heart (Zenker, Liebermeister). As the amount of vital 
force produced by muscle in its contraction is proportionate to 
its mass — that is to say, the nimiber of the primitive fibres of 
which it is composed — ^then any diminution of the number of 
these must be equal to a diminution of the active power of the 

* The supposition, which might seem possible theoretically, that the 
duration of the individual systoles diminishes with the increase of their 
number, does not certainly apply in any appreciable degree in the migority 
of cases. It is only necessary to observe the pulse in order to be convinced 
of this. 

Y 
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muscle. The same applies to each individual primitiye Ship, 
its active power again depends on the amoimt of contractile 
substance contained in it. And now it is determined Anatomi- 
cally that the fever leads to both a diminution of the number 
of tibe primitive fibres (from destruction of a certain niunber) 
and a diminution of the contractile substance of those that 
remain (from accumulation of fat and detritus). In consequence 
of this the fever leads to a diminution of the active power of tihe 
heart as awhole. The same conclusion is reached, when we consider 
that the material which results from the transformation of the 
contractile substance^ acts by reason of its weight and elasticity 
as an internal resistance, in order to overcome which a certain 
portion of the vital force evolved during the contraction of the 
heart is absorbed. The contraction would be impossible unless 
this resistance were overcome. 

We have also to consider the indirect injury which the fever 
exercises on all the organs of the body^ and among tii^ others^ 
on the heart and respiratory muscles. The diminution in tliift 
amoimt of food taken, which^ in highly febrile states, alxkioirt 
amounts to complete starvation, and exists to some extent in idl 
cases, will affect most powerfully those parts which are meet 
exercised. These are, again, the muscles which are continu- 
dULy in action — ^the heart and respiratory muscles. 

You see how the lines converge from all sides to the one 
central point, how it is the heart, always the heart, which in the 
last instance is weighted. And it is a simple conclusion from 
these premisses^ when I summarise the duty of the physician at 
the bedside of the pneumonic patient, as follows : — 

The physician requires to put the heart in stioh a pbsilSon 
during an attack of pneumonia, as will enable it to accomplish 
the increased labour entailed upon it by this disease. This general 
statem^t of our duty has two subdivisions* 

1. Prophylaxis against weakness of the heart. 

2. Treatment of the weidcaess of the hearty whicdi has already 
occurred* 

Is it possible, by removing the local changes in the lungs, 
to remedy the disturbance of function of the lung6 f Many are 
of opinion tibat it is possible, by energetic treatuiient at the 
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outset, to diminisli, or even cut short, the inflammation of the 
lungs. But what reacKHis can be given for this statement? 
We meet with abundance of suppositions, based only on the 
authority of the writers, or the dogmas of others — ^there 
is hardly any disease which has be^i so much the pampered 
darling of the school at the time predominant. But it 
is as useless to demand reasons for this dogma as for any 
other. On careful investigation it turns out that all we can 
detect behind the " many a time," " sometimes,^' '^ often," with 
which these recommendations are introduced, is either a subjeo« 
tive intuition, or a tradition followed without being subjected 
to proof. And how is it possible to furnish any sufficient reasons 
for such a statement P It is not to be forgotten, that conditions 
which have an exact clinical resemblance to the commencement 
of a pneumonia, may entirely disappear in the course of 24 to 
36 hours, and that the duration of many cases of fully de- 
veloped pneumonia is only a few days. I will here simply 
indicate one other cardinal question. Is the anatomical altera- 
tion in the lung, which occurs in pneumonia, the dominant fact 
in the disease, or is it something secondary, only attaining to 
significance afterwards ? In other words, is pneumcmia a local 
disease, in which the inflammation of the lungs — ^however it may 
have arisen — conditions all the other symptoms? or do the 
changes in the lung and the other symptoms, especially the 
fever, depend on a fundamental cause common to both? In 
my opinion the latter is the case, and I will return to this point 
on another occasion. The treatment of the local changes, 
therefore, has only significance from the point of view which I 
previously indicated, and stands in a similar position to the 
treatment of the intestinal affection in typhoid fever. It matters 
little, however, whether anyone agrees or disagrees with this 
opinion, for it is quite certain that there is no agent which 
acts on the local disease of the lung, or at least we know of 
none. 

The fever therefore remains the object of attack for thera^ 
peutios. And that this is the case is most distinctly indicated 
by the fact which we have already urged more than once, that 
though the local changes may remain, tiie assault of the disease 
is broken as soon as the fever disappears. 
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In the present state of our knowledge^ the prophylaxui 
against weakness of the hearty in pneumoniai coinoides in 
essentials with the treatment of the fever. Certain circum- 
stances are to be specially considered here. 

I have on previous occasions laid down this asiom^ and I 
believe it to be unassailable in the treatment of typhoid fever, 
sine thermometro nulla therapia. That is to say, in this disease 
the temperature is of itself of such predominating importance, 
that it is only exceptionally (in the case of haemorrhage from 
the bowel, perforation, &c.), that we need to consider anything 
besides. The temperature, as measured by the thermometer, ia 
therefore the absolutely safe guide in the treatment of the 
patient. This is not the case in pneumonia. Here the axiom 
stands sine pulsu nulla therapia. And if you ask me whether I 
would rather treat a severe case of pneumonia without the 
thermometer or without the observation of the pulse, I would 
have no hesitation in saying, away with the thermometer. It is 
necessary to state this very distinctly, and in this case to return 
to the standpoint of our forefathers, however eager the modem 
spirit is for exact measurement. This is all the more necessary, 
as the thermometer is such a simple instrument that we can 
explain its use for therapeutic purposes to the stupidest nurse. 
The estimation, or even the observation of the pulse, requires 
peculiar dexterity, which is only attained by long experience. 
The sphygmograph is hardly an instrument for the bedside out- 
side the clinique — all honour to it when properly used. If the 
pulse shows in any way (and there is much to be considered 
besides its frequency) that it is all right with the heart, then 
we can set the temperature aside as not, for the moment, of 
absolute importance, even though it should be over 40® (104® F.). 
On the other hand too low a temperature, if in the concrete 
case it involves the heart too much, calls for interference. 

"We have next to consider the method which is to be pre* 
ferred in treating the fever. 

Is it allowable to put a pneumonic patient into a bath, in order 
to withdraw heat f 

It is not to be denied that reasons suggest themselves (t 
prioiH, which demand the most serious consideration exactly 
from the standpoint which I have already taken up. We may 
be sure that every bath, from the moment at which the super- 
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ficial vessels oontraot from the cold^ produces' an increased 
resistance in the vessels, and an increase of labour for the heart. 
It is a question whether in this way a complete paralysis of the 
over- weighted heart may not be produced. The increased pro* 
duction of heat occurring in the bath itself will act in the same 
direction, and so will the increased demand on the heart and 
respiratory muscles due to the increased elimination of carbonio 
acid* 

These are truly very important considerations. We can 
only meet them in an essential way by facts of experience. 
And I can distinctly state that such an occurrence has never 
happened to me or my pupils, although, so far as I know, no one 
has used the bath so frequently, so cold, or so continuously in 
the individual case. I do not in the least doubt that during the 
bath, collapse leading on to death has occurred, nor that the bath 
has directly led to this result. But this collapse can be pre* 
vented if we observe a very simple rule. A temporary increase 
of the labour imposed on the heart is to be expected. Is it not 
possible to place the heart temporarily in a position to satisfy 
this increased requirement, to increase its production of force T 
Certainly, that is always possible. Only, no one ought to select 
a patient who lies in the last extremity, as the object of a bath 
experiment, and I would emphasize the term *^ last." For if it 
is the last but one, it is often possible to keep the patient in life, 
I shall hereafter indicate what requires to be done in such 
oases. 

Another objection to the cold bath — and one which inter- 
feres with this mode of treatment in general, both among 
medical men and others — ^is this, it is said that the patients 
catch cold. The dread lest this should occur makes intelligent 
men as frightened as children who are told about the black 
man. And indeed the black man and catching cold are in 
folly developed pneimionia (I acknowledge the influence of 
catching cold as a cause which may lead to pneimionia) objects 
of equal importance. In order to get rid of this spectre, which for 
centuries has restlessly wandered about, I will here bring forward 
the results of my own experience, views which are founded on 
abundant proof. The pneumonic patient needs above every- 
thing fresh air." If it is possible to frunish this without giving 

riM to A draughty it is wdL If, howeyor, I hftye to obooffo 
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between bad ^ir and a draught, then I seleot the draught, an^l 
my patients do not suffer. I even allow them to use thQ b^th 
under these circumstances, though after coming out of the bath 
their wet skin must be exposed to a current of air. How 
frequently do the circumstances of my patients at the poli- 
klinik (out-door dispensary) force me to avail myself of such 
primitive methods as a broken pwe> or a raised windpw, for 
ventilation. And yet I seldom see the orthodox " complicatiwis 
from exposure to cold"; brgijchial catarrh, pleurisy, peri- 
carditis, etc. Nor have I observed ^ny effect on the productiiw 
gf sequelae, which develope from the local affection — chrenip 
pneumonia, phthisis, etc. I should not hesitate, therefore, i^L 
caaes where abstraction of heat w^ called for^ ^i^d np water 
was tp be had> to expose my patient to the cold dir till thp 
necessary amount of cooling was reached. This proceeding 
would produce a much greater degree of subjective discomfort 
than the water bath, but woul4 aU the same advance the oure 
of the patient. My experience therefore ju^t^^es m^ i^ 
asserting that in pneumonia direct ab9tr^tion gf heat is idlow- 
able, in spite of the well-fguuded theoretical objection to this 
procedure, and in spite of the groimdless prejudice agjiiupt it. 
I ^m fortunate in heing able to adduce here the weighty 
i^uthority of Liebermeister. He carried out, ip his hospit^ ^t 
Basle, the purely antipyretic treatment of pneumpuiai And ^e 
fguud that the mortality diminished frgju 26*J per ceut, tq 
16 5 per cent. That this was due to the therapeutic inter- 
ference will be acjknowledged by every ojig who reft^s the 
thorough wgrk of Dr. Fischer^ one gf tl^e pupils gf Jjiebjer- 
meister, which has appeared in the 11th volume pf the '^ Deutsojies 
j^chiv fiir Klinische Medixin." 

We hftve to consider to what extent the abstrectipu of he^t 
should be resorted to. Here again J am guide^l by this axigmi 
tfie abstraction of fieat is intended a$ a prophif lactic meamrefor tfi§ 
he^rt, and the fever is the hearfs most dangerot^s enetfif/. 

In strong persons, who are moderately ill, and without 
easting complicatignj Fe may adopt the rules which ^r,e 
generally follow^ in the cold water treatment of typhoid. 
A bath of the ordinary teflaperature of sprip^ w^ter is given §s 
often as the rectiun temperature rf^ches 40® (104^ Fahr.). The 
duration of the b^h is ddtermii^ fij the degr^ of {is aotioii 
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It varies between seven and twenty-five minutes. This is a 
simple fonnnla, wkich includes the peculiarities of the in* 
dividual, such as size of body, amount of fat, or the special 
circumstances of the disease, such as the intensity of the fever, 
as well as the external circumstances, such as the temperature 
of the water. But this rule does not apply to every case of 
pneumonia ; cases are not infrequent — as in old people, or thoas 
who are very stout, or in weakly persons — ^in which th« 
temperature only occasionally or never reaches 40% but rather 
ranges between 88^-6 (101^-4 F.), and 39^-6 (103^-2 F.).- Those 
cases require peculiar care> and I take advantage of the diurnal 
rise and fall of the temperature, which is never absent in 
any febrile disease, and runs parallel to the normal variar* 
tions. Lukewarm baths (20—24 B., 77—86' F.) in the early 
morning (4 — 7 a.m.), lasting twenty to thirty minutes, are 
sufficient in these cases to reduce the temperature for a relatively 
long period a£ time. A simultaneous dpse of quinine confirms 
the action of the bath. During the continuance of the low 
temperature, the heart may, as it were, take its rest. A repeti- 
tion of the bath at another part of the day, is, of OQurse, not 
excluded. If anyone makes it a rule to observe the pulse care- 
fully, he will soon find out the proper directions for his inter- 
ference. 

In young children we may avail ourselves of moist sheets. 
But we must not be satisfied with surrounding the chest alon^ 
with cold cloths. The abstraction p| h^9t effected by these 
mean|» is very slight^ and, at the most, is only suj^pient f Qf 
infants. The thermometer must be diligently used ^ a gi4de 
in these cases. I am not at all fond of th^s^ packings, which 
cause much more disturbance to patients and attendnnts than 
the baths, and are much less certainly eSeotivq. 

On the other hand there are cases of pneumonia, ip which t}ie 
intensity of the fever, measure not only by the absolute height 
of the temperature, but also the resistance which it shows \x> 
its reduction, can only be overcome by the nipst pwergetip 
abstraction of heat repeated time after \!mid. Jn t^hese ca^ w^ 
have no choice ; either we must let the fever ht^ve free course, ajad 
the pa<^fiiit is generally lost, or ^e dp n9i\ liei|itate j^ pu0h thi 
treatment, and at the bedside to tikke ononrselyes |)he coi^i^uencef 
qI what we bdiaye to l^ a ^vm\i q}Won. ^e p^r^iiii[^ ji^ol 
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the risk, if the case turns out unfortunately, of being blamed by 
the public for the fatal result. But no conscientious physician 
will hesitate in his course if he is once convinced of the correct* 
ness of his views. 

How far we may go in this method of treatment I tested in 
the most striking way a few years ago, when my daughter, then 
nineteen months old, was affected with a serious pneimionia for 
the third time within a short period. The temperature exceeded 
41*^ (105^-8 F.), and after a bath of 16^ (68^ F.) went up 
again so quickly, that I found it necessary to reduce the 
temperature of the bath to 6—6^ (43-25— 45-5** F.), and to 
continue the bath for ten minutes. My child recovered, and 
during the use of this extreme abstraction of heat, which lasted 
several days, there was never the least appearance of collapse. 
I have since then had repeated opportunities of treating patients 
in this way, and I have never had to regret the consequences. 
I have to impress on you, however, that the only precaution 
applies to the heart. Allow no patient to he bathed mthaut giving 
him a stimulant before and after ; and increase the stimulation if 
the temperature of the water requires to be lowered, or the duration 
of the bath increased. I have already mentioned why it is that 
the heart requires stimulation before the bath. And again after 
the bath is over, the reduction of temperature, which reaches 
its maximum ^ a quarter or half-an-hour later, may, in persons 
with weak hearts, lead readily enough to the symptoms of 
collapse. Besides, it appears to me that in this way we more 
quickly attain to an equalisation of the temperature through the 
entire body. 

I generally prescribe — in cases of medium intensity, which 
I have hitherto had in view — one or two tablespoonfuls of red 
wine before and after the bath. Whenever the smallest sign 
betrays any insufficiency in the action of the heart, then we 
give, instead of the red wine, port or madeira, or even cham- 
pagne. If we use quite cold baths in such cases, I order one to 
three tablespoonfuls of red wine, to be taken five minutes before, 
and during the bath, and again after leaving it ; and the wine 
requires to be stronger. In the case of children a less quantity 
will be used. In severe oases, however, children require pro- 
portionally more wine than adults. But it is impossible to lay 
down al^ute rules. It is again the pulse whioh must decide 
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as to when to give more, when less. Once more we have to say 
most emphatically : If anyom wishes to treat cases of pneumonia 
with eold baths without unwelcome accidents, he must not be sparing 
with stimulants. 

The cases of pneumonia which are treated with warmer 
baths have to be considered from this standpoint also. In these 
cases the heart is weak to begin with, less able for exertion, and 
we have to expect that the disease will have a longer course. 
It woidd be very foolish at once to resort to the stronger stimu- 
lants. If we are constrained to betake ourselves to the cold 
bath, then of course they cannot be dispensed with. A little 
experience is sufficient to lead us to the proper conclusion in the 
actual case. 

Besides the actual withdrawal of heat, I regularly use 
quinine. It possesses the inestimable advantage over the other 
antipyretics, that it lowers the temperature without interfering 
with the heart. And it does this, as I have found, by diminish- 
ing the production of heat. Tartar emetic, and its younger 
brother veratrin^ diminish the temperature at the expense of 
the heart ; they both produce collapse. When digitalis is used, 
the action on the heart is late of appearing. We therefore 
lose the command which it has over the regulation of the heart's 
action exactly at the moment when it might be required. Who 
that has had much to do with digitalis, and who has used active 
doses, has not seen cases in which the collapse produced by the 
digitalis has happened to fall in with that of the defervescence P 
Whoever has seen such a case will have no particular desire to 
meet with another. It is quite another matter to use digitalis 
in pneumonia as a heart regulator. Conditions of insuffi- 
ciency of the heart produced by degeneration of the muscular 
tissue, with or without valvular disease, may make the admi- 
nistration of digitalis necessary, even though a croupous pneu- 
monia may be present. I have frequently done this, especially 
in the case of old people. But then we give the digitalis in 
small, slowly assimilable doses. Its action on the temperature 
remains as certainly absent as its paralysing action on the heart. 
Why anyone in a case of pneumonia should use digitalis in 
order to reduce the pulse from 100 to 80, 1 do not understand. 
I do not refer to a regulation of the heart in this sense when I 
recommend this ageut lor oocasioaal use. I willingly 
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that in many cases where the individuals are strong all thesQ 
agents may be borne without injury, and in so far as they lower 
the temperature may be used with advantage. 

And now it may be asked : Is it justifiable to use an agent 
which may do ultimately a serious injury to the patient, when 
a still better result may be obtained by means which certainly 
incur no such risk F 

The antifebrile action of venesection is slight and uncertain. 
He who performs venesection for pneumonia is like the wise 
man who cuts down the fruit-tree to get at the fruit. The sup- 
porters of venesection furnish in the records of their own prac- 
tice the best arguments for its inadmissibility, and all the more 
now when we have at command agents which act more certainly. 
At least the directions for the use of venesection should dis- 
appear from our text-books. To the weak soul whom fortune 
has, for the punishment of his fellow-men, made a physician, 
it affords a welcome salve to his conscience when, giving in to 
the popular clamour, he lets blood in order to make his position 
more secure. Credits eitperio ! 

When rightly used, quinine reduces the temperature during 
at least twelve hours. The nn'ninniTw (l^-s to i'*'^ beneath the 
initial height) is reached about five to seven hours after the 
administration of the agent. The reduction and subsequent 
ascent occur with almost perfect regularity, as I have determined 
by temperatures taken every five minutes. 

The method of administration is of great consequence. I give 
it aooording to the following formula, which indicates the 
normal dose for an adult in an average case of pneumonia. 

B Quininae sulph., 2 grammes (30*8 grs.) 
Acid, hydrochlor., q. s. ad solution, cum 
Aq. dest., 10 gram. (2| fl. drs.) 

Sig. To be taken in one dose, between 6 and 8 o'clock in 
the evening. 

To children I give 10 centigrammes (1^ grs.) for every year 
of life up to five years, after which | to 1 grm. (7^ to 16 grs.), 
according to circumstances. These normal doses may be 
esoeeded without any evil results. We may, in highly febrile 
states, give an adult 6 grms. (77 grs.), and a child under one 
year 1 gim. (16 grs.)» and alwajri in one do«e. I havftdono tbia 



frequently. I have idowly aocumulated experience^ never 
seen any ill results, and am of opinion that we are still far within 
the utmost li^nits of the use of quinine. I know that these 
doses will ^pear sufficiently serious to many ; but experience 
is my mistress. Against £ftcts only fools wiU fight. Whoever 
makes it his business to cure the sick, who does not act accord- 
ing to tradition at the bedside, but knows what he wishes to 
effect, will not shrink for a moment from acting in the same 
way. I have on^y to warn you of one thing. It is not allow- 
able to give a pneumonip patient who has had at some time a t^- 
per^ture of iV (105^*8 F.)* which, after an efficient abstraction 
of heat, has immediately gone up again, a dose of 5 grms. of 
quini;^ right off; it is only ^owable, if repeated efficient cold 
batlis l^^vp on}y reduced the temperature for a short time, and 
smaller dosef of quinine have been ineffectual ; even then I have 
made tirial of 3 or 4 grammes. I must again remind you, that 
the 9t^ pf t}xe heart is herp the deterinining point. If you 
watch the pulse, you walk secure ; if you do not, yqu readily 
stumble. 

In my casjdo I }mY0 obseirved no evil e^t on the h^art from 
qui^e. Tl^e pulse falls with the temperature, but remains fuH 
and 9trQng. or it imprQve9 i^ character> if it has previously been 
not so gpodr The ^Upetiv^ dl^cp^ort i« also not much greater, 
as arul^i wit^h WgQ uoies l^^an with s^ialle^, and it quic|dy dis- 
appe^§, Yop^iti^g occurs not fnfrequently a shqrt time ^fteir 
quinipe h§^ l?ee» t^en. If this oujy pccurp in half tp tl^ep- 
quar|;ers pf an bou^, it is opt ^^pce^^ary to i^pnew the dose, ^ 
ahsorptio)^ i^ very r^pid whei; it i^ ^v^ according to t^e al^ve 
forfflLula. Only whe» there is danger in dejay, do wp npt 
hesitate to repp^t the dose, and r^tbpr give too mudi tl^au 
too little. 

3u1b t^e vop^tiag pftiei^ oocu^ ^ few minutes after the 
at^TQJTii^tiratipfi. 1^6 ^^7> to a certain extent, prevent this by 
directing t\^ pftt|pnt jk> lea^ fo^ard ^ soon as t}ie quinine h^ 
b^en §wallow§4i wd fe) ppien tfee mput^ so ^ to ^pw the saliva, 
which is genpJ^y feely sppreted> to floiy out. Small piecpi? of 
i9e swalloypd QA t^hp 4y«t i^ppearai^ce pf n^usp^ pftpn girevent 
tjie 09^ufr^ficp pf yp»ii<if|jg. Jf it pceur§ in ^pite pf rfl, J ordpr 
a s^coftd d^se ^ qu^j: pr b^lf an bou^ JftjtiBf , mi mm^m^^ 

evep 4 t%}vif T^ a^coi^ f^m^ f^m^m dpw». 
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If we do not succeed — as will sometimes happen — ^in giving 
the quinine in this way, then it should be administered by 
clyster. This almost always succeeds ; the absorption does not 
seem to be essentially slower by the rectum than by the stomach. 
If quinine is to be given by the rectum, the apothecary should 
be directed to be careful with the acid, and to use three or four 
times as much water to dissolve it as that given above. If the 
reaction is too acid, the mucous membrane of the rectum being 
irritated beyond endurance, will rid itseK of the inconvenient 
guest. A gelatinous vehicle and a few drops of laudanum are, 
with few exceptions, sufficient to make the gut sufficiently 
tolerant. 

In order to have the full advantage of the individual dose of 
quinine, it should not be used daily, but forty-eight hours should 
elapse between the doses — ^that is to say, it should be given 
every second evening. By forced doses, it is possible indeed to 
produce a reduction of the temperature in every period of twenty- 
four hours. But this reduction is not so considerable as when 
there is a pause in the administration. 

One woidd think that these properties woidd be sufficient to 
make every one recognise the high rank of quinine as an anti- 
pyretic. And yet we hear people often enough doubting or even 
denying its utility. Most frequently this has arisen from the 
use of too small or divided doses. The form of administration 
is also sometimes to blame. If we give to a feverish {Mitienti 
for a long-continued period, sidphate of quinine in powder, 
without making the patient use acid drinks after it, we cannot 
be astonished if now and again it has no effect, or dyspeptic 
symptoms appear. The same applies, even to a greater extent, 
to its administration in pills. I have given up the subcutaneous 
injection, as it so often gives rise to abscesses. 

The diet of the pneumonic patient will be determined by 
the position we hold in reference to the general question, whether 
we shoidd allow a fever-patient to eat. For my own part the 
matter has been long determined. The idea seems to me an 
imtenable one, according to which the administration of food is 
forbidden, lest it should cause a rise in the temperature by, as it 
were, pouring oil on the fire. It would even be untenable if 
proof were furnished that the supposed rise in temperature 
actually oocursi whioh it neyer has beexu £yea if it were so^ I 
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would still feed my patients ; for the nutriment supplied to the 
organism protects its tissues from greater loss, and furnishes an 
equivalent for the loss already sustained. If in its ozydation 
heat is produced in sufficient amount to raise the temperature, 
we can still with the cold bath get rid of any injurious excess. 
But if, in order to satisfy the ravenous oxygen in the blood, it is 
necessary to sacrifice some of the actual tissue of the body, then 
a portion is wasted which may be preserved to the body. 
Would we rather buy wood or cut up our chairs if we were 
forced to keep up the temperature of our room to 25** R. (88° F.) P 
It is a fact taught by experience, that fever-patients who have 
not been starved, convalesce much more quickly ; and the 
reason seems to me plain enough. 

The only question is the proper form of nourishment. This 
is more easily decided if we use proper precautions to prevent 
the temperature from remaining high too long ; for in that case 
we can look for much more from the patient's digestive organs. 
I believe that by cleansing the mouth and teeth several times a 
day we can essentially aid in retaining the appetite of the fever- 
patient. In like manner, I consider it expedient to season the 
food with not too small quantities of salt. Apart from its use 
as a nutrient salt, it also assists the appetite. 

If the patient will take it, I allow him several times daily 
to eat some lightly-roasted finely-minced meat, with bread and 
butter. The best mode is to give him small quantities three or 
four times in the day, about an hour after a bath. I never force 
the patient to take this food. In any severe cases, however, I 
insist on him taking a strong soup, containing one or two eggs 
(per day), in quantities of one or two tablespoonftds at a time. 
Likewise, in the course of the day, the patient is directed to 
take such a quantity of milk as is determined for each individual 
case. In dyspeptic disorders, the milk may be diluted with 
1 — 3 parts of water ; we should always see that there is not too 
little salt added. 

I consider it a emditio 9ine qua nan that the pneumonic patient 
should take a certain quantity of wine, varying according to age 
and habit. With us, Bordeaux containing about 8 per cent, 
alcohol is the most suitable. For adults, from half a bottle to 
a bottle is used daily. Whatever quantity is not used before 
and after the bath may be mixed with water^ and drunk at inter- 
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vals during the day. I also readily allow good beer. It is 
certain that after alcoholic drinks the temperature rather fiUls 
than rises. It is more than probable that the alcohol directiy 
protects the tissues. The former prejudice, which thiefly con- 
cerned this point, has been shown to be without foundatioil, 
Huunly by Bouvi^r and Binz. 

It is necessary to refer here to two matters which are of 
ccmsiderable significance when the weakness of liie heart ia 
increasing. Neither the pain which the pneumonic patient 
feels, nor the sleeplesmesa from which he suffers, should be 
neglected. 

There is no doubt that continued pain diminishes the poi^rer 
of resistance of the sufferer. In addition to this, the pain pro- 
ceeding &om the inflamed pleura interferes with respiration. I 
have found it y^y suitable to make hypodermic injecticms of 
morphia at the seat of pain. The dose may be a small one, 
generally 1 to 1^ centigrammes (f to ^ gr.) are sufficient. For 
similar reasons, the cough, which is often very troublesome, is 
to be treated. If the pain is exceedingly violent, then the 
quieting of it is often bound up with the necessity of obtaining 
sleep. We must never allow a pneumonic patient to do without 
sleep. Every one of us, I suppose, has had the opportunity of 
comparing his ability for exertion after a sleepless night with that 
after a night of soimd rest. Such a loss of rest i^ec1» persons 
who are naturally weak more than the strong. But every jmeu- 
monic patient is from his illness in the position of a weiA 
person, however strong his original constitution may be. Sleep- 
lessness, therefore, affects him more tiian a healtiby person. The 
ix^ury to ihe general condition produced by sle^lessness is 
therefore a sufficient ground for therapeutic interference. The 
sle^lessness often disappears without frirther trouble as soon as 
an ant^yretic trealanent is ini^tuted. If that is not the case, 
I use the somniferous agents in doses whi^, under the eonditions 
given, will certainly be eMcient. With children Hie antipyreais 
is, with very few exceptions^ suffici^it^ and this is a citcumstance 
which saves the physician much perplexi^. 

There are oases in ii4uch 1^ whde tibera|>etLtic p^blem is 
concentrated ibr the time on the neoescdty of procuring steep. 
There are cases where a condition occurs (Aaraoterised % con- 
tiniMms deUriiuii— often with actual maniacal outbceaks— «ccam- 
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ponied with violent muscular movements, as well as absolute 
sleeplessness. Sometimes— but only in cases of in^rfect anti- 
pyresis — a full dose of quinine is sufficient, quinine being con- 
sidered by niany fever-patients as a direct sleep producer. To 
tliis class belongs also the pneumonia of drunkards, which is 
characterised by the frequency of the accompanying delirium 
without presenting all the features of delirium tremens. And, 
lastly, we have delirium tremens itself occurring along with 
pneumonia. 

No matter what may have originally induced it, the continual 
muscular movement demands an ever increasing amount of 
labour from ihe heart, which is often (as in drunkards) weak to 
begin with. The piilse soon enough betrays the fiict that the 
heart is unable to accomplish this task. Sleep, which intermits 
the muscular exertion, is the only remedy. I have been able in 
such cases, by very large doses of the suitable preparations, to 
produce sle^ imder all circumstances. I have generally of late 
used chloral hydrate, in doses of 5 to 8 grammes (77 to 124 
grs.), whenever smaller doses failed. We should never forget, 
however, in fever cases, to give before or immediately after 
chloral a sufficiently large dose of hydrochloric acid with suit- 
able dilution, in order to prevent its decomposition on the sur- 
face of the stcnnach^ whose reaction is not strongly acid or even 
alkaline. We should also never forgeti in giving this or any other 
agent, to use an energetic heart stimulant. Without this, a 
thorough medication is not allowable ; with it, we do not hesi- 
tate to go far beyond the indications of the pharmacopoeia when- 
ever there i& an actual need of producing rest.^ 

Allow me also to state, that I always dislike the darkening 
oJF the room, and this all the more in severe acute diseases. K 
the bed is placed so that the liglit does not fall directly in the 
eyes of the patient, enough has been done* It seems to me that 
the patients recover better in the light. 

We have now arrived at the second part of our tadL It is 
the treatment of the toeaknee^ of the heart which ha$ already 
occurred, tn the cases which you yourselves treat from the out- 
set, and your prophylactic meitsures have turned out insufficient, 

* Compare my com9iiducati<m, ** Ueber die Bthandltoig des Sftufor- 
wahannns." Deatcohe Klinik, 187S, Not. 11. 
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you will observe tHis rale : 7^ sooner yoti observe the approadk 
of tceakneee of the heart, the easier is it to overcome it The reason 
of this is obvious. Weakness of the moscnlar tissae of the 
heart induces a retardation of the circulation. Betardatioii of 
the circulation induces a disturbance of nutrition in all the 
organs concerned. The longer this lasts, the more firmly estab- 
lished are the changes produced. If we succeed by strengthening 
the action of the heart in restoring after a time the normal 
speed of the blood-current, it still requires a period of time, 
proportionate to the duration of the disturbance, in order to 
make good the injury already done. This injury will of course 
be greatest in those parts which have most nwd of blood. And 
these are the working muscles — the heart and respiratory 
muscles. I attach great weight to this circumstance, and therefore 
pay continuous attention to the first symptoms which indicate 
a deterioration of the heart's action. I am of opinion that I 
owe my success at the bedside in no small degree to this. Be- 
sides the character of the pulse, we must careftdly watch the 
relation between its frequency and that of respiration; and 
lastly, the occurrence of cyanosis, which very soon shows itself. 
The temperature shows no constant difference in the first stages 
of collapse. 

There is often nothing more than an indication of the 
approach of collapse. I suppose that these slight disturbances 
in the course of the disease, which are met with in almost every 
individual case, are most frequently associated with a local 
extension of the disease. This is by no means always indicated 
by the thermometer. The judgment of the physician requires 
to be exercised, whether he will interfere or not. In strong 
persons, I prefer not to do so till the phenomena are more dis- 
tinct. I am aware, however, that we may initiate our treat- 
ment even earlier without injury. 

The picture of a fully-developed collapse, with its most pro- 
minent symptom, oedema of the lungs, is so characteristic, that 
its features will be ineradicably impressed on every one who has 
seen it. That we have here the beginning of the end, is 
apparent to the dullest eye. Every advanced state of collapse 
leads certainly to death if the physician does not come to the 
rescue. Anything that is now attempted must be capable of 
doing great things speedily. But what is to be attempted P 
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Here we have a difference of opiiiion of the most decided signi- 
£cance. The importance of the matter demands that we go 
into it more in detail. 

I have hitherto been continually speaking of weakness olthe 
heart, but have not yet mentioned how its effects show them- 
selves. 

We have already seen that in pneimionia the right ventricle 
is in the first instance weighted. If the heart gives in, then 
the first disturbance shows itself in this part. With diminished 
tiction of the right ventricle there occurs stagnation in the domain 
of the pulmonary circulation and emptiness of the left ventricle. 
In the higher degrees, on account of ^he difficulty of exit from 
the right ventricle, which is never properly emptied, and on 
account of the diminished vis a tergo, there is accumulation of 
the blood in the veins of the systemic circulation. In more 
strongly developed states of insufficiency of the heart, oedema 
of the lungs may show itself. In fatal cases this is never 
absent. The oodema of the brain, which has been much dis- 
cussed by authors, and is produced by stagnation in the region 
of the cava superior, may occur as an exceptional rarity. The 
symptoms described as oedema of the brain may be equally well 
viewed as those which are produced by high fever along with 
diminished aeration of the blood. Similar complications occur — 
just as seldom as in pneumonia — ^in all severe febrile affections. 
The emptiness of the ^ft ventricle^ however, has always, andimder 
all circumstances, very injurious results ; the active muscles, the 
heart, and respiratory muscles do not receive a sufficient 
quantity of blood. Their power of action is thus seriously 
menaced. It is therefore more correct to look on the insuffi- 
ciency of the heart as the cause of death in pneumonia than the 
customary oodema of the limgs. 

This is more than a change of name. If we speak of 
the oodema of the lungs, we readily picture to ourselves a 
purely mechanical obstacle between the blood and air from 
the serum poured into the alveoli ; the evolution of carbonic 
acid will in this way be interfered with, and, being retained in 
the blood, gradually tend to death. It is certain enough, that 
the filling of the alveoli with fluid hinders aeration. But, 
besides this, it must be remembered, that in consequence of the 

z 
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rtisadati^ id the circulAdoii which pTecedec» the oocunence of 
the- ajdema — a n^rddtion which is due to wenkneas of thajbettit 
— nutrition is delayed in the tls^ue^ as a whfiie^ and a rplwntKHi 
of all the pmducti^ (A oxydation in the tissues takes plaoe. We 
ought tlierefcM^ in our nomendatnre to indicate not the resaBlt 
but the exciting cause, and this is the insufficiency of the 
heart. 

Within the last ten years a Wew has been brought forward, 
which differs \er\ much from the above. ^N^iemeyer speok» ao 
coni»tantly of an cedema of the lungi^, which is produced by the 
collateral fluxion in pneumonia, that the reader who is un- 
acquainted with the facts is led to the view that it is acoiniuon 
occurrence. 

This doctrine is based on the folloii'ing consideration!}. The 
closure of a portion of the outlet-tubes in the it^gion supplied 
by the pulmonary arter}% which is necessarily produced by. the 
pneumonic exudation, calls forth a fluxion, that is, an increased 
and accelerated flow to the rest of the limg-tissue. The pressure 
of the blood acts on the capillaries of the lung, which, are not, 
i.^ in other organs, '' imbedded in a more or less resisting tissue, 
but lie with the greater part of their wall almost or quite lui- 
Hupported in a cavity containing air, and air which is rarefied 
at each inspiration "; they are therefoi-e not in a condition to 
withstand an increase of the blood-pressure. Tbey are accord- 
ingly first dilated, and then they allow their contents to 
escape.* 

A result of this view, which has been made use of by 
Niemeyer in a therapeutic sense, is that a stre^igtheniQg of the 
action of the heart will lead to an increase of the accumulation 
of fluid thus arising in the alveoli. It is easy to prove that 
this deduction docs not agree with the facts. 

1. If this roughly mechanical relation were applicable, why 
is it that wc have not collateral oedema in every case iuwhiuli the 
patient is a strong individual P Why do we meet, with oedema 
of the lungs in the weak and not in the sti'oug ? 

2. In emphysema of the lungs, which is ti^eated of by 
K iemeyor exactly from the same point of view — that of dimiuu- 

* Nieuieyer goet even farther ; he believes that increased aiBti«aio£ the 
\wAvi alone ms^ produce hyperwioia and codema of the liing<^. 
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tion of the number of the capillariea — we have constantlj^ 
hypertrophy of the right ventricle, therefore an increase of the. 
vital force furnished at each contraction, and so an increase of' 
the pressure in the capillaries of the lung already, overfilled by. 
^^ collateral fluxion/' And yet oxlema of the lungs does not 
occur as long as the right ventricle is hypertrophied, but only 
when it presents fatty degeneration of its muscular fibre. Ho1r^ 
does this agree with the above mode of explanation P 

3. We never find during oedema of the lung an exaggera-r 
tion of the heart-sounds over the right ventricle or pulmonazj; 
artor^\ 

4. I have myself observed about a thousand cases. o£ 
pneumonia. Among these there is one, so far as I remember,, 
who twice presented oedema of the lungs twenty-four hours afiter* 
the invasion of the disease. All. the others did so later on. This 
one case was treated with the most powerful stimulants^ and. 
recovered. I am not able to give positive numbers, but I dare. 
trust my memory somewhat, as I have paid special attention to 
this point for some years. 

I remember very distinctly two cases, of pneumo-thorax,. 
in which, a few hours after the occurrence of this condition,, 
paralysis of the heart and oedema of the lungs appeared. la 
this case also, where tho collapse of an entire lung offered ihe 
most perfect opportunity for the development of a '^ collateral 
active oedema," this disappeared after the use of the strongest 
stimulants, given dose upon dose. The ^Lperience of one person 
is like a drop in the sea. But how many physicians see oedema 
of the lungs in the period of pneumonia when the local chaiigea 
are being established P How many of us see oedema in poeu- 
monia along with exaggerated action of the heart P I think I 
may leave the subject without further discussion. If we cannot 
theoretically establish the impossibility of an.. oodema .arising 
in. this way, experience teaches us at least that its occurrencaia 
wonderfully rare. If it occurs, there must b^ along with the 
physical peculiarities, also a physiological one, namely, diminor 
tion in the power of resistance of the vessels,, as in those 
predisposed to phthisis, in drunkards, etc. If the-iparelj 
mechanical relations of which Niemeyer avails, himself, axethMi 
most important, then we should necMsarily. find, that cadteoa 
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occurred more frequently at the onset of pneumonia. But if the 
cedema is a passive one, due to the fact that the heart is unable 
to overcome the obstructions which lie in the way of the current, 
then what will happen P The schools teach, that a diminution 
of the mass of blood as a whole leads to a diminution of the 
work required of the heart, as the mass to be moved is less. 
Simultaneously however there occurs absorption from the 
tissues, that is to say, from the surfaces of the internal organs, 
during which the fluid eflfused into the lung-alveoli is again 
taken up. Venesection thus diminishes the laboiu* imposed on 
the heart, and causes the ODdema of the limgs to disappear by 
absorption. Venesection is therefore thoroughly indicated in 
passive oedema of the lungs. Experience teaches that, as a 
matter of fact, the most serious phenomena recede after vene- 
section under the conditions described. Often very rapidly — so 
that there are few agents which are able to produce a more 
striking result. 

And yet, is this agent the really judicious one P or are there 
others which can produce the same result P If blood-letting 
were an imequivocal agent, then all discussion would be at an 
end. But it is perhaps the most equivocal agent of all. What 
generally happens when in pneimionia venesection has been 
performed on account of pulmonary oadema P In twenty- four 
hours, often much sooner, the condition is the same as before 
the blood-letting. The lancet is again used, again the sjonptoms 
disappear. If the crisis, the natural turn of the disease, does 
not very soon occur, then the patient certainly succumbs to a 
third or fourth bleeding, which has become necessary. Even 
at the first blood-letting we have to bear in mind that the 
interference is only resorted to in order to gain time for the 
occurrence of the spontaneous termination of the disease. And 
I would myself, if every other possible means were cut offy of 
relieving the patient, let blood in the individual case, in order 
to gain time. But may we not reach the same end by a less 
dangerous way. If it were possible to excite the heart to in- 
creased exertion for a time till the obstruction in the pulmonary 
circulation was overcome, then the problem would be solved. 
Experience must, therefore, decide whether the increased action 
ia not quickly followed by exhaustion to such a degree, that 
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results will be produced in the heart as bad as those from blood- 
letting. 

Let us consider the principles involved in these two 
methods. 

Every working muscle requires oxygen, and the more 
oxygen the harder it works. Cceteris paribus, the amount of 
oxygen carried to the muscles is dependent on the amount of 
the red blood-corpuscles. This latter amount is diminished by 
blood-letting. After venesection, therefore, less oxygen can be 
taken up by the blood. If the necessities of the system exceed 
the amount contained in the blood, then the needful increase 
can only take place by increasing the speed of the circulation. 
The nimiber of the red blood-corpuscles must be looked on as 
constant for the period of time involved, and therefore the only 
possibility remaining is that in a given time the contact between 
blood and air in the lungs for taking up oxygen, and the con- 
tact between blood and tissues for giving it o£P, must be in- 
creased. In addition to this, the diminution of the weight to 
be moved by the heart, which the bleeding at first brought 
about, is of very short duration, for the volume of the blood is 
quickly restored by absorption from the tissues. To put it. in 
one sentence, this means that : 

Heart and muscles of respiration must work more vigorously 
after blood-letting than before it, in order that the same quantity 
of oxygen may be supplied to the tissues of the body. 

The need of oxygen by the body, however, will only be 
reduced by the bleeding, if it produces a considerable diminu- 
tion of temperature, and only so long as this diminution lasts. 
As a nde, the need of oxygen is as great after as before the blood- 
letting, or even greater; hence the evanescent improvement 
which blood-letting produces is easy to understand. Only the 
diminution of the demand for oxygen — the crisis — ^produces a 
diminution of the internal muscular exertion. Yenesection is 
thus a very equivocal helper in our necessity. It is like the 
usurer, who willingly lends simi upon sum on good security, in 
order at last to take possession of the whole of his debtor's 
property. For the moment, the loan causes the embarrassment 
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to disappear ; but if there is no diminution in the outlay, the 
catastrophe is only a matter of time. 

I must refer to an objection, but only an apparent one. 
How does it come about, if the above arguments are correct, 
that immediately after the bleeding the heart and muscles of 
respiration work more strongly than before? That happens 
hocaxLBe the right ventricle is for the moment so lightened of its 
weight, that it is in a position to propel more blood to the left. 
If the left ventricle, however, receives more blood after the 
bleeding than before, then the heart and respiratory muscles 
receive an increased supply of oxygen with the increased supply 
of blood. 

It is very different in the case of stimulants. Here the 
muscle of the heart is spurred to absolutely more exertion ; but 
it is placed in a position by means of the agent used to over- 
take this work. Every powerful systole of the heart, pressing 
more blood from the over-filled right ventricle into the left, 
actually brings more oxygen to the heart, removes the accumu- 
lated products of oxydation, and is of assistance in the first 
place to the heart itself. The mass of the blood ia omdiminished ; 
it is only necessary for a short time to call forth an increased 
exertion in order to be relieved of the momentary difficulty. 
Under these circumstances, the stimulant is in fact not only whip, 
but provender for the heart. For it furnishes it with oxygen, 
without which muscidar labour is impossible. 

There is no doubt as to the decision to which this theoretical 
reasoning leads. If the way indicated is practicable, it is to be 
preferred. And experience teaches that it is bo. 

It is in fact possible, by the proper and bold use of stimu- 
lants, to keep a pneumonic patient in life for at least three or 
four days after weakness of the heart has shown itself We 
areoftcni able to keep' the patient even longer. 

U slighter degrees of weakness of the heart are present, 
fhen in the majority of cases a ftdl dose (150 grms. = about 4*8 
cimo6B) of a strong wine (]>ort, madeira, sherry, etc.) is sufficient 
tomake it disappear. The size of the dose, and its frequency, 
me of coarse to be determined by the peculiarities of the 
faidividual— chiefly his greater or less cucrfxmmry use of wine. 
If these slighter attacks occur more frequently, then. I soon 



BY PROF, JORGENSEN. 343 

order a camphor cmiilsion (3 grammes [= 46 grs.] in 200 of 
water; a tablespoonfiil every two hours). If the weakness of 
the heart continues, then I order a tablespoonful of strong wine 
and camphor emulsion alternately every hour or half-hour. 
Sudden collapse of considerable intensity is suitably met by 
musk (30 — 100 centigrammes [8 to 16 grs.] for a dose) with 
one or two tablespoonfuls of champagne. We give the agents 
every ten miniites to every half hour till improvement appears. 
Musk and champagne act rapidly, camphor more slowly, but its 
effect remains longer. In severe cases therefore, with frequent 
occurrence of weakness of the heart, I generally give camphor 
for some time after the musk and champagne, in order to retain 
the advantage gained. In patients who are unable to swallow, 
and cannot retain a clyster, I have of late used frequently sub- 
cutaneous injections of camphorated oil (one part of camphor 
to nine of olive oil). We inject, by means of the hypodermic 
syringe, sufficient to incite the activity of the heart ; and the 
best locality seems to be the subcutaneous tissue of the thorax. 
Its effect soon appears. Abscesses do not occur. Perhaps still 
more rapid than musk with champagne, is the action of hot 
f oddy ; 1 — 2 parts of cognac or rum — if nothing else can 
be got, even schnapps [say whisky] — to 1 part of water, or 
strong coffee or tea. I order one or more tablespoonfuls of this 
to be given every ten minutes. We often see remarkable effects 
from this treatment. But here again the action is of short 
duration ; means must be used to establish it. In the case of 
persons with weak hearts — especially old people with very 
atheromatous arteries — you should give, on the day when the 
crisis is expected, as a matter of prophylaxis, half a gramme 
(8 grs.) of musk in the evening. In this way collapse will be 
oft^n prevented. 

To construct a scheme for the use of stimulants would be a 
very thankless task. Let us make our own the axiom according 
to which we shall use*ihem at the bedside, and we shall so<m 
enough, with quiet observation, attain to certainty. Early 
therapeutic attention to the first symptoms generally renders 
the use of the heavier artillery unnecessary. But if these 
require to be drawn into the engagement, we must be impressed 
with Hhe rule that it is not possible to give hn upper limit for 
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the dose of stimulants ; it is necessary, when the weaker stimu- 
lants fail, to resort to the stronger, and increase the dose. In 
order to attain our object, bold and consistent action is all that 
is necessary ; whoever is faint-hearted in the decisive moment 
is much out of place at the bedside. 

The supporters of blood-letting have mostly already come 
so far as to give stimulants aftei* the venesection. Within 
certain limits, no doubt, something is to be attained by this- 
practice. But we should not hesitate to go the whole length — 
to let go the bleeding, and to treat the pulmonary oedema from 
the outset with stimulants. The first trial of this method will 
not be the last. 

Should we or dare we use the bath, when the symptoms- 
of weakness of the heart are immistakeably present ? Theo- 
retically, the answer is this : the bath increases temporarily the 
labour imposed on the heart, but diminishes the work to be 
done by it as a whole. If we have not to do with the most 
severe collapse, then we can, with sufficient care in the selection 
of stimidants, and of the temperature of the bath, treat most 
patients very well \^dth direct abstraction of heat. All bear 
large doses of quinine. I have been gradually advancing under 
the teaching of experience. Whoever has confided in these 
axioms in the treatment of pneumonia, and has become accus- 
tomed to a low mortality, will proceed more boldly than one 
who has first to collect his experience. We should never forget 
that the most dangerous enemy of the heart is the high tem- 
perature, and this is certainly and quickly diminished by the 
bath. 

I must call your attention to one circimistancc more. Not 
at all infrequently there occurs in weak individuals just at the 
time of the crisis, or even a few days after, a sudden collapse. 
This generally passes quickly and spontaneously away ; some- 
timeS| however, it is accompanied with danger. I think that this- 
collapse is less frequently met with when we allow the use of a 
light wine for five to six days after the defervescence. We should 
prepare the attendants for the possible occurrence of this, and 
give our directions beforehand, for here rapid treatment is 
necessary. As you have seen, we seek to make the convalescence 
of our pneumonic patients as short as possible, by making the 
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nourishment sufficiently rich — chiefly with albuminates — and. 
with sufficient quantities of beer or wine. We gladly avail 
ourselves also of preparations of iron. You know the form in 
which we give this agent to dyspeptics : 

Br. Ferr. redact. 8 grm. (127 grs.). 

Extr. Cinch, reg. frigide parat. 2 grm. (30 grs.)- 

Div. in pilul. Nr 100. 
Sig. Three pills to be taken thrice daily, ten minutes after food. 

"We begin with one pill, and increase it gradually, if there- 
is serious dyspepsia. 

If the absorption of the exudation is delayed, I cannot 
strongly enough recommend the use of oil of turpentine. I 
order generally twelve drops, to be taken six times a day in milk 
or capsules. I have not seen any advantage from larger doses — 
though we can give much larger ones without injury. If a 
considerable quantity of milk (100 — 150 cm.) is taken with each 
dose, there is seldom any gastric disturbance. 

The view advanced in these pages has, to begin with, the 
advantage that it developes the whole subject of the danger to 
the organism from pneimionia, from one consistent point of' 
view, and makes clear the necessary ndes of treatment. But 
in matters of therapeutics, the result is the only judge ; every 
conclusion, be it ever so enticing, is worthless if not supported 
by experience at the bedside. I can assert that my views have 
not arisen at the desk, but by the bedsidci and that my theory 
is the child of actual practice. 

But by its fruits shall you know it, and I therefore lay- 
before you in conclusion, not statistics, but a simple collection 
of the last 200 cases treated at the Poliklinik, according to the 
axioms which I have introduced to you. There is here no selec- 
tion, but case after case as it follows in chronological order in our 
records. Statistics of pneumonia, in order to lay claim to any 
value, must, as it seems to me, be purely post-mortem statistics; 
otherwise there is too great room for accident, unless we have^ 
thousands of individual cases at command. Examine this table 
without prejudice, and I am convinced that you wiU say with 
me, that therapeutics has done all that you could fiurly expect 
from it. I consider it right to include every &tal case which 
has been diagnosed as pneumonia at the bedside, and confinned. 
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as sucli by post-mortem examination. This excludes all arbi- 
ti^ariness. If I, on the other hand, were to place quite roughly 
400 cases treated at the Poliklinik before these axioms were 
acted on against other 400 treated since then, it would appear 
that the mortality has diminished by half. But these numbers 
are still too small. My post-mortem statistics are my most 
powerful arguments. 



AOS. 



Otol 



8XZ. 
M. F. 



6 8 
4-5 

]>ercent. 



lto5 84 29 
jean 



6 to 10 
jeaiB 



11 to 20 
jmn 

21 to 80 
jmn 

81to'40 

yean 



41 to 60 
yean 



815 
percent. 

20 18 



19-0 
percent. 

10 6 
8-0 

percent. 

5 8 
6-6 

percent. 

11 3 



70 
percent. 

11 4 



>6 

percent. 



DEATHS. 



8 



KEMARKS OV THE FATAL CABSt. 



a. A boy li years of age ; terminal pneumonub in < 
follicular catarrh of the bowel. | 

*. A girl li yean of ago. Terminal pneumonia in ; 
multiple circumscribed gangrene of the skin. The 
most horrible lodging in a cellar. 

a. A girl of 7 yean. Miliary tuberculons after 
pertussis, with principal seat in meninges ; finally 
pneumonia. 

b. A boy of 6. Pericarditis complicating a left 
side pneumonia, which had inTolred the tongue- 
shaped process. Operatire remoral of the puru- 
lent exudation. Death with meningitis cerebrahs. 



«. A woman of 83 yean. Abortion, with incon- 
troUable hssmorrhage. Death with symptoms of 
aonte aassmia. 

b, A man of 38. Terminal pueomonia of diabetes 
mellitus. 

a, and b. Men, with delirium tremens, of 46 and 
60 yean respectiTely. c. A man of 49, with extreme 
eoaeiation from dnnking. d. Woman of 42 ; aboi^ 
tion, with profuse hsBmorrhage. e. Woman of 46 ; 
rery much emaciated (yagrant). /. Woman of 45 ; 
acute ^emnadtm ; Mricitfditlij oomplete'adheflion 
of both pleam. ^, Man of 46 ; epidemic cerebro- 
spinal meningitis, k, ^Man of 47 ; died a few houn 
after 'admiMiou; poet-mortem: pnemmonta, with 
purulent infiltration. 
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AGX. 



51 to 60 
jmn 

61to70 
yaan 



71 to 90 

jean 



93 
yeapi 



Total < 



B1ATH8. 



BsvAiurs oir thk faval casbi. 



K. 



P. 



9 5 ; 

70 , 
ptrcent. 

1.6 4 



6-0 

percent. 

2 5 



40 
percent. 



114 86 



200 



24 



d, 'Man of 54 ; a gross dnmkard ; probaU^ com- 
piiestod with, epidsmio cevrino-tpiBid meningitis, b, 
A man of. 65 ; delirium tremens. 

-a. Woman of i 69. b, Kan of 70$ pneumonia of 
doubtful significance, with heart disease and hemi- 
plegia (emboliim). e, Man of 64 ; total obliteration 
of both plemw. d, Han of • 69 ; terminal pneumo- 
nia in cancer -of stomach. 

a. Woman of 74; terminal pneumonia in peri- 
tonitis chronica, b. Woman of 81. c. Man of 77, 
with highly atheromatous arteries ; pvlae 80 ; tem- 
perature 39° (102''-4 F.). d. Woman of 79 j intense 
atheroma, with mitral msufficiency. 



The individual cases are still in your memories, gentlemen ; 
how you stood anxiously by the bedside, when a severe pneu- 
monia threatened the life of one confided to your care, and you 
then saw how your interference, apparently so inconsiderate, 
removed the danger from the sufferer. I need not tell you that 
my therapeutics are not heroic. You have formed your judg- 
ment by the bedside ; that is sufficient for me ; I am content to 
await the issue. 

Allow me still to direct your attention to one point. My 
directions as to the treatment of croupous pneumonia are not to 
be looked on as a method, which must be used always, and under 
all circimistances. I have attempted nothing more or less than 
to find that danger which is the chief of those which threaten 
the life of a pneumonic patient. This danger may be of so little 
importance in a given case that it may be set aside ; and, as a 
matter of fact, it is so in the great majority of cases of pneu- 
monia in childhood and in years of vigour. Such cases require, 
as a rule, no treatment in order to recovery. The antipyretic 
mode of treatment may then be taken up as a prophylactic 
measure in the sense which I have developed. 

Be that as it may, each individual patient is a problem by 
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himself. Indiyidualisation is necessary in pneumonia in a Terj* 
mucli higher degree than, for example, in that other disease 
treated by abstraction of heat, typhoid fever. One thing must 
in future be observed. Any weakening mode of treatment, any 
agent which in addition to its antipyretic action has a weaken* 
ing efiect on the heart whenever it is given in doses sufficient to 
lower the temperature, should not be used in the treatment of 
pneimionia. In the same way any method of treatment whidi 
from the outset spurs the heart to too rapid acti<m is bad ; for 
exhaustion follows on overwork. 

In the given case, the right use of the proper principles of 
treatment shows whether one deserves the name of a trae 
physician. 



ON PUERPERAL PARAMETRITIS 



AKD 



PERIMETRITIS. 



BY 

PROF. R. OLSHAUSEN, 

OP BAXLB. 

Geittlemen, — ^We will to-day take a retrospective view of 
the course of the disease in two lying-in women^ who, as you 
have observed, have both been suffering from an inflammatory 
affection of the lower part of the abdomen. 

The one of them, Fr. Eommling, has lately been delivered 
of her fifth child. She is 32 years old, and has now reached 
the eighteenth day of the puerperal state. The confinement 
this time ran an entirely normal and easy course. After the 
water had broken, two forcing pains were sufficient to bring the 
child into the world. On the first day of the confinement she 
felt perfectly well, and the pidse, as is the rule in normal cases, 
had lessened to 58 beats. But in the course of the second night 
she had a severe rigor. On the following morning we found 
her suffering from excessive thirst and headache, with a full, 
bounding pulse of 108 beats in the minute. The temperature 
was 39*8® C. Violent abdominal pains, partly of a stabbing, 
partly of an aching character, had prevented her sleeping the 
whole night, and these still continued. The uterus was large 
and sensitive, particularly on the right side. On the same day 
not only did the whole womb become tender, but this tender- 
ness extended, in the neighbourhood of the right margin of the 
uterus, into the right hypogastric region. The application of 
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ten leeches quickly alle^^ated the pain^ but did not prevent its 
return. The tenderness on pressure remained considerable, 
especially on the right side. There was no swelling at any time 
of the external genitals. The lochia were normal in quantity 
and quality, or were only slightly lessened on the second day of 
the iUness. Sleep, was bad. 

On the sixth di^ nobonly the abdominal pBins^but the tender- 
ness on pressure had almost entirely disappeared ; the evening 
temperature was reduced to 38*^ C, and the pulse to 68 beats. 
This satisfactory state of health was, however, not of long con- 
tinuance. After a bod night, dnring which she had had 
almost constant rigors, and had once vomited, we again foimd 
her on the eighth day with severe pain, chiefly in the right 
side of the lower part of the abdomen. There was great sensi- 
tiveness to the slightest touch. Blood was again drawn. 

On the tenth day an increased resistance towards the left 
side was perceptible through the abdominal walls to the right 
of the uterus ; and two days later a distinct tumour, which lay 
close to the uterus, but yet did not deaden the resommce on 
percussion, as it was not in immediate contact with the abdomi- 
nal walls, but at some distanee from them. 

After the eighth day the fever had. again beoome continuous^ 
and was higher than in the first attack of inflammation. The 
evening temperature had repeatedly reached. 40:6**; the pulse 
varied between 88 and 112. 

On the twelfth day the pains and . the tenderness waca 
decidedly relieved. The internal and bimanual eiqploration. 
which was first imdertaken on the fourteenth day, showedctbat 
the uterus was- full, laxge, and only slightly, moveable. Ke 
exudation could be felt per vaginam, only an increassd resistance 
was perceptible to the right of . the. cervix uteri. From the 
fifteenth day she .has had no fever; and from the sixteenth day 
until now, the eighteenth, the temperature has been reduced — » 
the best sign of commencing re-convalescence. In .the last few 
days the evening temperature, too, has. not exceeded . 36*8** C. 
The pulse is between SO and 60. The exudation is already 
decidedly less, and is less near the abdominal wall thanbefore. 

These are the principal features of, the illness which has 
just passed, and. which we recognise as perimetritic on^account 
of the severe pj^ins and of. the great, and lojigf continued 
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tenderness, both sj^nptoms pointing to implication of the peri- 
toneum, even if the evident extra-peritoneal exudation . puts 
beyond question the fact of the simultaneous participation of 
the subserouis cellular tissue in the inflammation, the so-called 
parametritis. We can find no cause for the relapse which 
occurred after two days' absence of fever (on the sixth and 
seventh), and which exceeded the first attack in duration and 
violence, just as we know no cause for the origin of the disease 
in the first place. After the rapid and easy labour with this 
fifth child there could be no question of the contusion of the 
soft parts, or of lesions of the vagina and vulva. The whole 
time of the illness, from the second to the fourteenth day of the 
lying-in, has somewhat exceeded the usual extent of these 
affections. 

The illness of the second lying-in woman assumed In many 
respects a different appearance. Twenty-one days ago she was 
delivered of her first child ; the labour passed off without any 
irregularity, the head presenting in the first position. There 
was a not very shallow laceration on the left side of the lower 
part of the vagina, as is usually the case with primiparas. 

On the second day of her lying-in she complained, notwith- 
standing its being her first child, of violent after-pains, and the 
uterus was sensitive on pressure. In the evening the tempera- 
ture had risen to 38*6° C. There were no rigors. The fever 
soon increased considerably, reached its height on the sixth day, 
with a temperature of 41*2 , continued very high till the four- 
teenth, mostly with an evening temperature of 40 '6** C. or more, 
was only decidedly lessened on the fifteenth day, and was at an 
end by the seventeenth. During the whole of this time the 
pulse numbered from 90 to 108 beats; only once were 128 
counted. In the beginning of her illness she complained a good 
deal of headache, sleepless nights, and thirst, but of no abdomi- 
nal pains. On the fifth day, however, there was tenderness in 
the whole of the lower part of the body ; the left labium majus 
was swollen ; the lochia were offensive. 

On the eighth day the tenderness was concentrated more on 
the left border of the uterus ; there was also a moderate degree 
of pain. The sensitiveness to pressure continued, chiefly on the 
left side, but was not considerable. On the thirteenth day an 
increased resistance was perceptible on the left side above Fou- 
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part's ligament. An internal examination showed that the 
laceration of the lower part of the left side of the vagina was 
cicatrising ; the place was, however, still tender ; the left labium 
majus continued swollen. The portio vag. uteri was very high, 
and at the same time so short, that little could be made out as 
to the mobility of the uterus. On the left side of the portio 
vag., and rather forwards, a firm, immoveable swelling could be 
felt through the vaginal wall, which became more distinctly 
marked in the next few days, forcing the vagina on the left side, 
not inconsiderably downwards ; it extended outwardly to the 
side of the pelvis, and internally to the uterus, appearing to 
form a single mass with both parts. On the ninth day repeated 
action of the bowels set in, with thin, fscculent stools, without 
any symptoms of irritation of the rectum ; this was never 
profuse, and was only accompanied by occasional intestinal 
rumblings. 

Later on the tenderness on the left side diminished ; for a 
few days the fundus uteri and then the right edge of the uterus 
were painful. On the sixteenth day, on examining per vaginam, 
an exudation could be felt on the right side in the neighbour- 
hood of the womb. The general state of her health, in spite 
of these appearances and of the severe fever, was, except at the 
beginning, not materially disturbed. Her principal complaints 
referred to the want of sound sleep and of appetite. At 
present, on the twenty-first day, we find that the temperature 
has during the last five days been constantly below 37*5** C. ; 
the pulse has 60 to 64 beats in the minute. The fundus uteri 
still reaches considerably above the symphysis pubis, and can 
consequently still be felt by an external examination alone, 
owing more to an abnormally high position of the organ, than 
to any defective involution. The lateral regions of the lower 
part of the abdomen are still somewhat tender on deep pressure. 
The exudation is no longer externally perceptible, unless indis- 
tinctly on the left side on examining bimanually. Internally, 
absorption appears to have commenced in the exudation on the 
left side, while that on the right presses the vaginal wall 
strongly downwards. 

We have defined the affection in this case as parametritis, 
because the symptoms of peritoneal inflammation, if not alto- 
gether absent, were at any rate not very pronounced ; for the 
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X>am was very moderate and did not last long, while the tender- 
ness on pressure was but for a short time of any considerable 
intensity. Vomiting was wanting, as well as the premonitory 
shivering. ' But the exudation in both ligamenta lata ut^ri 
proves most clearly the situation of the inflammation. The 
locality of the inflammation was principally in the pelvic 
•cellular tissue. 

We can connect the origin of this phlegmonous affection 
without difficulty with the important, deep-seated laceration on 
the left side of the vagina, which at the same time gave rise to 
a phlegmonous swelling of the vulva of that side, which lasted 
fourteen days. The inflammation then crept up in the para- 
vaginal cellidar tissue, as high as the left border of the uterus, 
and later spread to the right border. The temporary offensive 
lochia were owing to the ulceration in the vagina, the secretion 
from which set up further decompositions in the lochial dis- 
charge. We arc not justified in assuming on this account an 
affection of the inner surface of the womb. Absorption of the 
existing exudation has already commenced, on the left side at 
least, where it first appeared, and absorption will probably be 
complete in the course of a few weeks. 

If, Gentlemen, we have separated these cases from one 
another as perimetritis and parametritis, it need naturally not 
be inferred from this distinction that in both cases the peri- 
toneum as well as the subperitoneal cellular tissue was not 
affected ; only in the first-mentioned case the affection of the 
peritoneum preponderated, and therefore the name perimetritis 
was chosen. Both tissues are nearly always implicated, and it 
may easily be said that for many cases the one name is as good 
as the other. Yet there are many puerperal women in whom the 
affection of the cellidar tissue is at least not evident ; and on 
the other hand, even if much more rarely, there are cases of 
nearly or quite pure phlegmonous inflammation of the pelvic 
cellular tissue without implication of the peritoneum. Were 
we to employ the expression parametritis for these cases, it 
coidd only be seldom used. In the great majority of cases 
which are so called, there is, at least at the commencement, 
very decided peritonitis. Mostly, however, after a few days the 
peritoneal symptoms recede, and whilst the pains are mitigated 
or cease, and the tenderness remains but slight, the fever con- 
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tinuefl. The woman then feels herself subjectiTely irell for 
Mome time to come, because she has no pains, althougli iJie 
evening temperature may still show from 40* to 4V C. 

If y Gentlemen, we now inyestigate the causes of the illnett 
in the two oases in question, you will perhaps be struck by the 
ciroumstance that two lying-in women should have been so 
extremely ill after perfectly easy and successful labours^ wiiile 
we see so many escape all inflammation after much more difficult 
labours accompanied by long-continued expuldve pains. If 
the etiology of puerperal inflammations is not a priori rightily 
understood, as may easily be the case with a beginner, but is 
judged of from facts, we soon learn to perceive that the difli- 
oulty of the labour, and the bruisings and lacerations ariung 
during the course of the labour, must not bo taken as the prin- 
cipal causes of the inflammations, but that in the majority of 
these affections they are of little or no account. Naturally we 
would not deny that there may be traumatic puerperal inflamma- 
tions in the above sense, or even that the bruisings of the soft 
parts in the vaginal canal may be alone sufficient to give rise to 
peritonitis or parametritis. In those cases where the expulsive 
stage of labour has been slow and difficult, where imfavourable 
circumstances have occurred, to which bruinng might be im- 
puted, as premature rupture of the membranes, narrow pelvis, 
rigid OS uteri, or operative interference where the bruising was 
visible and the inflammation commenced soon after or during 
the birth, and preserved the character of a local affection — ^there 
we have to think of the above-named mode of origin, but we 
may not forget that, in such cases especiallv, other circumstances 
exist which &vour inflammation. 

Such a point of origin is especially formed by the wounds 
arising in the genital canal, even in the easiest labour. Its two 
narrowest parts, the lowest segments of the womb and the 
vagina, hardly ever remain quite intact during the passage of 
the child. The upper half of the cervical canal certainly 
receives mostly only very unimportant injuries, which are 
limited to a loss of epithelium. But the os uteri and vaginal 
orifice exhibit after nearly every birth, notably in primiparse, 
tolerably deep injuries extending into the submuooos- cellular 
tissue. If we agree with Friedlander, we have the whole inner 
surface of tibie uterus, from the orificiiun internum upwards^ 
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denuded of its epitheliom, which is thrown off with the decidua 
vera at the commencement of the puerperal state, and we must 
therefore represent it to ourseLvea as a single open wound in, 
the cellular tissue, well fitted for the absorption of the secre- 
tions of wounds. At any rate, the other wounds already 
mentioned offer plenty of opportunity for the absorption of 
portions of those fluids with which they come in contact. In 
this manner, inflammations are directly excited in the neighr 
bourhood of woxmds, which find in the cellular tissue the most 
suitable soil for their rapid spread and final extension to the 
peritoneum. 

That the lateral lacerations of the cervix uteri are thus very 
frequently the point of origin of the parametritis and peri- 
metritis, without regard to the size and depth of these injuxiefli, 
is probable, because most inflammations commence at the side 
of the cervix uteri. In the majority of inflammations, the one 
or the other lateral edge of the uterus becomes most quickly 
tender in its lower segment, and most exudations establish 
themselves in immediate connection with the cervix uteri in the 
inferior parts of the lig. lata. Together with the woimds of 
the cervix uteri, those of the introitus vaginsB have to be con- 
sidered, and these, as is well known, have usually a lateral 
situation. They very frequently cause those well - known 
swellings of the vulva, by which the sur&ce of the wound, at 
first angular and sharply defined, is changed into a less circum- 
scribed and rounder sore, the surface of which looks unclean, 
and is not uncommonly covered with a dirty-yellow, fatty mass; 
there is also some tenderness of the cedamatous swelling in its 
immediate neighbourhood. Not unfrequently, one or more 
days after the first appearance of the phlegmonous process in 
the vulva, wo see perimetritius developed on the same side on 
which was the wound of the introitus vaginse which had caused 
the phlegmon in the vulva. In such cases we occasionally see 
fever of one or more days' duration precede the first devdop* 
ment of peritonitis, or the first iKppearance of tenderness of 
the uterus and its neig^ibourhood, and this fever depends oh 
the gradually advancing phlegmonotta process in the paravaginal 
tissue. We may assume suoh a connflntian in the second of our 
eases between, the deqi lacezatioii of the introitua vaginas and 
the parametritis which commenced on the same side. 
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80 much concerning the local origin of the inflammations. 
But| we must ask^ what are the materials which, being absorbed, 
directly excite inflammation around the wounds, whence it 
makes its further progress P The secretion furnished by the not 
in general very extensive surfaces of the wounds is of the least 
consideration. There is always another fluid, loaded with the 
d^U of decayed tissues, which irrigates all the wounds in the 
genital canal — the lochial discharge. The peculiar smell of the 
normal lochia even points to the decomposition going on in the 
fluid, and the cases of so-called lochiometra, where by an 
accidental closure of the cervix uteri the lochia have been 
dammed up, and in consequence fever has arisen, prove almost 
with the certainty of an experiment that the lochia possess 
materials with pyrogenetic properties. Hence the phlogistic 
quality of the lochia becomes very probable. The secretion 
from wounds of the genital parts and other influences, as 
probably the entrance of atmospheric air into the puerperal 
uterus, often excite further decomposition of the lochia, which 
then get to smell putrid, and certainly act so much the more 
perniciously. At present, I have not yet taken into considera- 
tion certain abnormal conditions, as the retention of the remains 
of ova, the putrefaction of a dead foetus in the uterus, or the 
decomposition of blood-coagula. The products of putrefaction 
are here developed, which becoming absorbed, give rise to the 
so-called self-infection (in the more narrow sense) of lying-in 
women, and cause severe septicaemia as well as inflammation. 

A larger rdle, than by this form of infection, is undoubtedly 
played by the infection which is conveyed to puerperal women 
from external sources. That products of animal deoomposition 
of the most varied kinds, cadaveric poison, cancerous ichor, the 
ichor of phlegmonous erysipelas, as well as every possible form 
of contagious distemper and decomposed abortive ova may 
furnish these dangerous products, is well known to you ; also 
that the poison may be conveyed by the examining finger, by 
the linen, or by instruments. Every wound of the mucous 
membrane of the genital canal can take up this poison, but in 
all probability it most frequently occurs at those parts of the 
cervical canal which have lost their epithelium. It is a ques- 
tion whether the intact mucous membrane is capable of such 
absorption. 
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I have thus^ Gentlemen, come to speak of the etiology 
of puerperal septicaDmia, although I have no intention of 
going further into it to-day. But I could not quite pass it 
over, on account of its close connection with puerperal inflam- 
mations. This connection exists in more than one respect; 
principally etiologically, as already pointed out. Every wound, 
especially those penetrating the mucous membrane, further, 
every abnormal decomposition of secretions, and everything 
that favours the reception of materials into the circulation^ pro- 
motes the accession of phlegmonous inflammations, as well as 
of general septic afibctions. 

That the conditions for absorption on the part of a wound 
of the puerperal uterus must be unusually favourable, becomes 
very probable from the extreme richness of the organ in blood* 
vessels and IjTnphatics, and particularly from the physiological 
fuet of the very rapid involution of the organ in the course of 
a few weeks. This process, which has certainly no parallel in 
physiology, and hardly in pathology, is not conceivable without 
an extraordinarily increased absorption from the parenchyma ; 
in other words, in consequence, probably, of the suddenly altered 
conditions of the circulation and of the pressure in the vascular 
svstem that occur after birth, there results such an enormous 
passage of material into the venous and lymphatic vascular 
system of the uterus, as takes place at no other time. 

If this passage of parenchymatous fluids be facilitated, it 
will most likely be the same for those fluids which are found 
oil the surface of the mucous membrane, or on wounds of that 
membrane. This partly explains the facility with which 
inflammations and septic processes arise in puerperal women, 
owing to the absorption of deleterious materials. 

But you will ask, is there no difierence of an essential 
character in the kind of deleterious matter absorbed, with 
respect to the development of either form of disease P Most 
certainly such differences exist. There are matters, as experi- 
ment, and many cases of puerperal septicsomia prove, the inocu- 
lation of which in the most minute quantities is sufficient to 
produce the most severe general epidemic affections, while, on 
tlie other hand, the normal lochia, the norsial secretions of 
wounds, good pus, whose capacities for exciting fever and 
inflammation we must vindicate, do not evidently contain this 
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kind of poison. Consequently it has been proposed to dis- 
tinguisli septicaemic, ichorrhaomic, pyesmic, simple traumatic 
fever, etc., according to the quality of the poisonous materiaL 
But sucli a division is only an endeavour to cloak our ignoranoe. 
Certain as wc may be that these respective materials must be 
of very different character, we, as yet, know nothing of their 
nature, in what fluids this or that one is to be found, nor in 
what way they act individually. 

The still unconfirmed results of Bergmann, who believes that 
he has discovered in Sepsin a definite nmterial that may be pro- 
duced in an isolated form, and possessing definite properties, 
would only form the commencement of our knowledge as to 
the nature of these various deleterious materials. 

If it bo difficult theoretically, it is still less possible practically, 
to arrive at a satisfactory analysis of the morbid processes, or 
at a division of the inflammations into such as are purely local 
affections, and into such as may be called septic. There cer- 
tainly exist great and easily recognised distinctions between a 
limited perimetritis and the diffuse or general, septic peritonitis 
as it is seen in decided septicsBmia, ending usually fatally about 
the eighth or ninth day. And quite another picture is pre- 
sented by those cases of septicaomia which terminate fatally 
within one or two days from being infected, without peritonitis 
or any local affection. But where can we find the boundary P 
Hitherto, Gentlemen, nowhere. There are inflammations of 
undoubted septic character, which appear as purely local 
affections. This has long been known from experience in the 
great lying-in establishments. 

As soon as an epidemic of puerperal septicsDmia breaks out in 
one of them, the number of apparently simple inflammations 
is increased, even to twice or thr<^ times the usual quantity. 
How can we do otherwise than suppose, from the regularity of 
the return of these phenomena in all epidemics occurring in 
such establishments, that a great part of the apparently piu^y 
local inflammation is caused by infection P 

It is therefore probable that without any actual epidemic, 
or I would rather say, without any fatal cases of puexperal 
disease, many cases of perimetritis and diffuse peritonitiB 
depend on infection, particularly if such affections ooonr in 
groups. And this is observed from time to time in ewery 



BY PROF. R. 0L8IIAUSEK. 359 

lying-in establishment, especially we remark it not unfrequently 
in our institution here at Halle. It always strikes me as remark- 
able that from the commencement of the autumn vacation, when 
the practitioners attending the confinements are less numerous, 
and are often altogether absent, the oases of perimetritis and 
parametritis become more rare. This was never more striking 
than during last winter. 

From the middle of July 1870, to January 1871, there were 
no practitioners attending the hospital, and cases of puerperal 
inflammation almost entirely disappeared. Finally, we have 
proof from isolated cases of undoubted septic inflammation, that 
they have nothing necessarily peculiar in their course, particu- 
larly such cases as have a successful termination. Some years 
ago I experienced the following in private practice : A woman 
who had borne several children sickened on the sixth day with 
a severe attack of perimetritis. Even if I had not seen her 
during the first five days of her lying-in, I could still hardly 
have doubted the statement that she had been perfectly well 
during the first five days, as the inflammation set in quite 
acutely, with shivering, on the sixth day. The peritonitis was 
not quite limited. The threatening symptoms however were 
soon mitigated. 

On the fourteenth day of the lying-in the illness was jit an 
end, having shown no diflerence from an ordinary perimetritis. 
The cause of severe peritonitis setting in so late was at first not 
at all clear to me, as nothing in the condition of the puerperal 
woman coidd be suspected of being the cause. The matter was, 
liowever, soon explained, for two days after the woman was 
tuken ill the child also sickened with peritonitis acutissima, of 
which it died in two days. At the same time^ and in the same 
manner, the child of another lying-in woman sickened and died, 
the mother herself remaining welL 

Further, only a few days after the first-mentioned woman, 
licr sister, having been confined, was taken ill on the second, or 
ratlier on the first day after her confinement, with all the 
symptoms of septic peritonitis universalis, of whioh she disd 
within a very short space of time. Finally, the same thing 
happened to a third woman in child-bed. All these five illnesses^ 
of which four terminated fatally, occurred within ten or twelve 
days. All were attended by the same midwife. 
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The first of tlic women was evidently only infected at » 
late period of her lying-in, and consequently perhaps got oyer 
it the easier. Had I never known of the illness of the other 
women and children, I should, from the symptoms presented, 
have had no suspicion of septic infection. I have repeatedlj 
seen other similar cases. In this lying-in hospital, for instance, 
was a woman who was attacked with diffuse peritonitis on the 
tenth day of the puerperal state, after being perfectly free from 
fever for nine days. She however recovered. She had had to 
lie in the same room with several lying-in- women who had 
been attacked during the first few days of the puerperium with 
a most severe and deadly form of septicsemia ; this was on 
accoimt of our limited space, which did not allow of any place 
for the isolation of patients. Here the symptoms were not 
different from those of genuine diffuse peritonitis. 

These examples may suffice to support the already expressed 
assertion that septic inflammations may present the clinical 
aspect of genuine inflammations. This may even be the ordi- 
nary way in the slighter cases of septic inflammations, and we 
always probably mistake or overlook the septicaemic affection in 
isolated cases, while from the observation of puerperal epidemics 
wc can form a conclusive opinion as to the frequency of these 
slighter cases. 

I will here mention that pathological anatomy is no certain 
guide to us, either in accepting or excluding puerperal septi- 
oaomia. For, on the one hand, those conditions are often 
wanting in undoubted septicajmia which arc supposed to be 
characteristic — ^IjTnphothrombosis and gangrenous or diph- 
theritic endometritis ; on the other, the supposition has never 
been proved that IjanjAothrombosis never occui's in genuine 
peritonitis puerperalis ; and just as little has it been proved that 
diphtheritic endometritis does not occur in cases in which there 
is no question of septicaemia, or indeed of anj- other severe form 
of illness. But the same process takes place frequently enough 
on the puerperal sores of the vulva, without a trace of any 
general affection, and without the least fever. The so-called 
diphtheritic coating of these wounds, the gangrenous destruction 
of the most superficial layers of tissue, is simply owing to thi* 
local action of the lochia, and is not necessarily combined with 
a reaction on the whole organism. Still less certain than in 



BY PROF. R. 0LSHAU8EN. 361 

the two anomalies already pointed out, must necessarily be the 
differences in the other conditions between septic and genuine 
affections, even if we allow that in septic peritonitis the exuda- 
tion is generally purulent, and that the parametritic phlegmon 
is much more considerable. 

If we now return to the etiology of puerperal inflammations, 
from which we started, there still remains that form of peri- 
tonitis arising in connection with the bowel. During the last 
few weeks of pregnancy there is frequent liability to fa)cal 
retention, which, in tlie puerperal state, at one time gives rise 
to intestinal irritation only, at another to inflammation of the 
serous membrane. The colon descendens is just as often the 
starting-point of these inflammations as the caecum. 

Finally, I cannot pass over in silence the opinion that 
inflammation may extend from the inner surface of the uterus 
to the peritoneum through the Fallopian tubes. Respecting 
this mode of origin, from salpingitis, as it has been called, I will 
give you my own opinion later on, in speaking of the diagnosis. 



We will now turn to the clinical aspect of puerperal inflam* 
mations, by which we mean only genuine parametritis and 
perimetritis, as far as the separation from septic inflammations 
may be accomplished; and as in the majority of cases they 
occur side by side, we will consider them together. 

In a few words I will make mention of that period of the 
puerperal state which lies between the confinement and the 
commencement of the illness, the period of incubation of the 
disease, as it may be called. This nearly always lasts only a 
few days, occasionally only some hours, and very rarely it is^ 
entirely absent ; this is usually observed where inflammation 
has commenced during parturition, when a tedious labour has 
been complicated by nari-owness of the pelvis. 

This early period of the lying-in generally presents nothings 
abnormal. Premonitory sjonptoms are mostly wanting, pain 
and fever in particular. The pulse is usually lessened on the 
first day, as is the ease in a healthy lying-in. The temperature 
is not raised, except in some cases during the first twelve 
hours, when it generally shows a transitory and only moderate- 
rise, rarely exceeding 39^ 
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extended from there to the left posterior, then to the right 
posterior, and finally to the right anterior comer, so that the 
nterus was firmly encompassed on all sides by exudation. The 
absorption of the first inflammatory product had already com- 
menced when the inflammation had completed its circuit of the 
pelvis. This is the only case which has occurred to me, in 
which there has been such a long continuance of fever in pure,, 
uncomplicated, puerperal parametritis without supplementary 
formation of abscess. 

But the fever has not always such a regular course, that it 
rises for one or two days and then gradually and regularly 
declines until it ceases completely. Cases are not rare in which 
fluctuations occur, and the high temperature of the second day 
is again reached once or oftener. In the first few days the 
morning remission is usually but slight, while, particularly 
where the complaint lasts a long time, and especially where the 
affection of the peritoneum has nearly disappeared, the morning 
remission in the second or third week of the lying-in is usually 
considerable, or there may be complete intermission. This 
circumstance easily leads to danger, in that the physician in 
private practice, who only visits in the morning, may believe 
that the disease has long since disappeared — ^an error the moro 
likely to occur, as the woman, on the cessation of the peritoneal 
afiection, feels herself generally subjectively perfectly well, and 
only complains of weakness. But the continued frequency of 
the pulse in the morning, even though it may be moderate, 80 
to 90 beats in the minute, the bad sleep and appetite, and the 
continued tenderness on pressure on one or both sides of the 
uterus, should guard the physician from a deception which, as 
a rule, is followed by bad consequences. 

These are the cases which if not medically observed from 
the commencement, have apparently quite a different beginning 
and course to what is usual. Such patients come to us four, six, 
or even eight weeks after the confinement, and maintain that 
they have only been ill eight days or a little longer. According 
to their statement the complaint began with ever-increasing^ 
weakness, loss of appetite, and bad sleep, and only in the last 
few days have there been pains in the abdomen, the hips, or 
thighs, which are mostly felt when walking in the street. 
Fever symptoms are denied, and, in truth| at the first examina- 
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tion^ the patients hardly exhibit any increase of temperature, 
only a somewhat greater frequency of the pulse. An examina- 
tion, however, shows a more or less sensitive exudation in the 
true pelvis, or in the fossa iliaca. The thermometer shows the 
considerable rise in the evening temperature. 

Do not imagine, Gentlemen, that in such cases, which occur 
frequently in out-patient practice, the inflammation has begun 
at a late period only of the puerperal state. In all cases it 
commenced in the first five days of the puerperium, and the 
patient, on being questioned, will always admit that between 
the second and fifth day she had a rigor, and generally abdo- 
minal pains for one or two days, which, however, as they soon 
disappeared, did not prevent her getting up on the ninth day. 
The rigor is generally looked upon as milk-fever, while in 
reality it marked the commencement of parametritis, which was 
either unaccompanied by peritonitis, or only slightly and 
transiently. For this reason pain was hardly perceived, and 
up to the fourth week or longer she felt herself tolerably well. 
Careful medical observation from the beginning woidd naturally 
have remarked the fever continuing from the second or third 
day of the lying-in. In hospital practice these cases only cause 
trouble, because the women, feeling themselves perfectly well soon 
after the first attack of fever, can with difficulty be kept in bed. 

If we return to the ordinary cases of shorter duration, we 
must mention with regard to the fever, that though the evening 
temperature has again become normal, yet in a few cases, about 
15 to 20 per cent., relapses occur, which are mostly shorter than 
the first inflammatory attack, but which occasionally surpass it 
in duration and violence. 

I may mention, though I cannot explain, the rare occurrence 
of fever with a so-called Typus inversus, that is, with morning 
exacerbations and evening remissions. 

With the rise in the temperature an increased frequency of 
the pulse is naturally generally associated. But even in this 
respect a phenomenon peculiar to the puerperal state is not un- 
frequently observed. Before the inflammation sets in, the pulse, 
as already mentioned, has usually become slow. This lessened 
frequency very often continues even on the first day of the 
fever, so that we have a temperature of 40® C. or more, and 
with it sometimes a pulse of 50 to 70 beats. Only after the 
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expiration of some days does the frequency of the ptdse cones* 
pond with the temperature. It however hardly ever exceeds 
the number of 120 in the course of the disease. The verjr high 
pulses of 160 to 180 in the minute, or even 140, belong— al least 
if continuing more than half the day — almost exclusively to the 
severe forms of septicaemia, and consequently give a bad prog- 
nosis. In this respect the pulse is a more certain guide tham 
the temperature. 

Of the remaining febrile symptoms, headache is seldom 
absent ; and although it usually abates with the violence of the 
fever, it yet forms for manj'^ days the patient's chief cause of 
complaint. Sleeplessness is in accordance with the headache. 
Profuse sweating usimlly follows the firat attack of fever, and 
often recurs later. We are not justified in forming a good prog- 
nosis from these symptoms. Many fatal cases run their coarse 
from beginning to end accompanied by profuse hot sweats. 

Of the other symptoms, pain^ before all others, should be 
considered next to the fever. In the majority of cases it sets in 
at the commencement of the fever, and, as a rule, is most severe 
at the beginning. Especially in those cases which we call 
parametritis is it usually so, because the peritoneal affection at 
first preponderates. Accompanying the pain, and oatlastmg it, 
there is marked and often excessive tenderness on pressure. 
This nearly always appears at first confined to the uterus, and 
seldom affocts the whole of the organ at once, but mostly the 
lower part of one of the lateral edges, whence it gradually 
spreads over the whole uterus and its neighbourhood. After 
one or two days, if rest be maintained, the pain has considerably 
abated, and in many eases ceases completely. The peritoneal 
affection has mainly gone, but the parametritis continues, and 
though the tenderness on pressure may be lessened in intmisity, 
it has, on the other hand, extended farther, often, especially, 
reaching the other side of the uterus. In the slighter cases this 
becomes less and less, and disappears sometimes sooner than the 
fever, and sometimes later. 

In cases of pure parametritis, which form the minori^ of 
all inflammations, not only is pain wanting, butoft^i all tsnder- 
ness on pressure, or the latter is so limited, so slight and trsn* 
uent^ that without a daily careful examination it may be over- 
looked. These are the cases in whidi, with the ezoeptioii of 
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the first day on which the fever set in, patients feel themselves 
perfectly well, and in this belief, medical control being wanting, 
leave their bed too soon, bnt only to have to keep it longer 
afterwards. 

In many cases in which we are doubtful as to the cause of the 
fever owing to the ver}*- slight local symptoms, this doubt is 
removed by the appearance of a palpable exudation after eight 
to fourteen days ; in other cases parametritis becomes at least 
higiily probable from the whole course of the afiection, an in- 
cipient phlegmon of the vulva, and slight tenderness of one 
margin of the uterus. And, finally, many cases may perhaps 
be put down to slight parametritis, in which there is absolutely 
nothing more lian fever of some days' duration — cases which 
repeatedly occur in the puerperal state. 

As an extreme rarity, I must mention to you that intense 
peritonitis may occur without pain or tenderness on pressure, 
the sensorium being unaffected. I have only witnessed two 
cases of the kind, and know of no others from description. The 
first case occurred in a woman, who was with difficidty delivered 
witli the forceps ; she began to got feverish a few days after the 
confinement, without, however, complaining of pain or tender- 
ness during the four weeks she lived, although there were other 
symptoms of peritonitis, as vomiting, metcorismus, etc., and 
such a quantity of peritonitio exudation gradually collected, 
that it could be seen to distend the thin abdominal walls like a 
sack, according as the position of the body was changed to the 
right or left. At the post-mortem examination, four weeks 
after the confinement, there was universal peritonitis and puru- 
lent peritoneal exudation weighing several pounds. The inner 
surface of the uterus was healthy. There was no disease of the 
vessels. Both lungs were void of air in their lower halves, and 
there was pneumonic purulent infiltration. 

The second case occurred in this ho5?pital. A woman, preg- 
nant for the third time, was delivered by turning, on account 
of the cross position of the child. After it was bom there was 
excessive flooding ex atonia uteri. On the third day fever 
commenced, which continued till her death on the twenty-third 
day of the lying-in. 

In this case thero wqb also metcorismus gradually developed, 
aawell as Tomitingand diarrhea. The peritonitic exudation could 
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be easily demonstrated by percussion. There was however no 
tenderness of the abdomen up to the time of death, although 
the sensorium remained unaffected. General peritonitis with 
abundant exudation was found after death ; and there was algo 
gangrenous endometritis. 

In metritic affections the pain is mostly of a stabbing 
character, as it usually is in serous inflammations. But the 
women complain very often of aching pains ; sometimes even 
these after-pains, especially at the commencement of inflam- 
mation, constitute their only complaint. But the connection 
between after-pains and uterine inflammation is this, that the 
after-pains existing as such may perhaps be only slightly felt by 
the lying-in woman, but would naturally be very painful with 
an inflamed womb. For this reason, after-pains which occur 
under unusual circumstances are always worthy of attention ; 
as in primipara), when the labour has not been extremely 
hurried, but particularly in primiparsD or pluripara), when the 
after-pains only make their first appearance about the third 
day. These especially denote commencing inflammation. For 
after-pains depending on partial retentio placentae generally 
appear earlier, and are accompanied by a greater loss of blood. 
Most likely they were such cases that induced Schroder to assert 
that after-pains occasionally caused fever, whereas it is well 
known, and has been repeatedly confirmed, that there is no 
fever with even the strongest after-pains, if unaccompanied by 
inflammation. 

As a direct consequence of the peritoneal affection, vomiting, 
as well as pain, occasionally, though rarely, occurs, sometimes 
at a late period, if the peritonitis become difiuse and extend 
to the neighbourhood of the stomach. 

The fimctions of the intestinal tract are seldom undisturbed : 
appetite is almost always bad, or fails entirely, according to the 
severity of the attack; and, as a rule, is only completely 
restored on the complete cessation of the fever. The tongue is 
coated, but moist. There is usually constipation, to which 
there is a particular tendency in the puerperal state. In no 
small number of cases, diarrhoea with fceculent stools occurs in 
the course of the inflammation, with more or less rumbling of 
the bowels, but without pains or tenesmus ; this is generally 
after long continuance of the disease, not at the commencement. 
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The diarrhoea is not often excessive. The excretion of the urine 
is seldom interfered with, and hardly ever at the beginning of the 
illness. If this should happen, it points almost with certainty 
to implication of the peritoneal covering of the bladder, and 
this is shown by considerable tenderness in the middle line over 
the symphysis pubis, even if pressure be so slight that it 
does not touch the uterus. Ischury and strangury take place 
somewhat oftener at a later period of the illness, in the second 
week, and also signify inflammation of the serous coat of the 
bladder, in consequence of which the vesical walls become 
infiltrated with serum, and the function of the detrusor urinsB 
is hampered. The majority of cases of metritis nm their course 
with the symptoms mentioned in five to ten days, the fever and 
other symptoms decKning by degrees. The termination is 
gradual. More rarely there is a sudden cessation by crisis, as 
is sometimes observed in other puerperal fevers, imaccompanied 
by inflammation. In such rare cases of metritis the temperature 
often falls from a considerable height (41® and more), about 3*, 
4**, and even C* C, and mostly in the course of one night ; in 
the latter case it is less than normal, down to 36*5®, even 36® 0. 
Should the fall be very sudden, and below the normal standard, 
there will be symptoms of collapse, faintings, oppression of the 
sensorium, the fear of death, vomiting, and cold sweats. The 
whole body feels icy cold ; the pulse is very small, often slow 
and irregular. In twelve to twenty-four hours these symptoms 
have disappeared ; the illness is at an end. I have not seen 
fiiueli collapse go on to death in uncomplicated perimetritis. 



There are many exceptions to the usually short course 
described of parametritis and perimetritis. I will first recall 
those cases mentioned by Schroder, in which general peritonitis 
appears to commence with high fever. The whole abdomen 
becomes rapidly tender, as if from a blow, not as in the former 
<5a8c«, the uterus and its immediate neighbourhood only. At 
the same time there is meteorismus ; and generally vomiting. 
The pains are severe, and the respiration consequently is super- 
ficial and quick ; the flushed countenance expresses deadly fear. 
You think you have one of those dreadful cases of general, 
septic peritonitis acutissima, and in twenty-four to forty-eight 

BB 
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boon the patient ia agmin wdL All tbe ymptome ^msppemr 
MB quicklj a« they oomey and after two cfr three days tlie fever 
may hare entirely paaMd away. This fiiveur a Me erent results 
with or without aperients^ with or without opinni, witik or 
without ioe i^lacationis with ereiy kind of treatBM&t and with 
no treateient. I look oa these as eases of serere ^'peritonitic 
irritation," aad believe that the first stage of genend peritonitis 
has been actually present, that the peritonitis has been cot 
short by nature, and as I wonld remark, without cliarrhnBa or 
any other critical sj^mptoms having contributed to this fiirour- 
aMe issue. It is <mly a supposition, but, at any rate, aphiusflJe 
one, if I assume that these cases depoid on infection. 

If we turn to those cases which terminate in undoubted 
pelvic exudation, we find that they agree ocmpletely in all 
particulars with the already depicted type of cases of peri- 
metritis and parametritis in general, only that they usually last 
longer. In other words, if the fever accompanying puerperal 
inflammation lasts a few or perhaps only eight days^ we com- 
paratively rarely get any exudation that can be diaignosed. 
But with the longer continuance, the probability of its forming 
increases more and more. And the longer the fever lasts, the 
less are the peritonitic pains felt, and they either disappear 
entirely, or there remains only a circumscribed tenderness on 
pressure. 

These exudations mostly become apparent in the second, 
or perhaps even for the first time in the third week of child- 
bed. An early internal examination woidd most likdy often 
discover them sooner ; though you know that I have repeatedly 
warned you against these early examinations, if the object is 
only to confirm the presence of exudation. As there are almost 
always lacerations of the vulva or vagina, an accurate explora- 
tio per vaginam at this early period must nearly always be 
]>uinfUl, and may sometimes be followed by a recurrence of the 
inflammation. And besides, the danger of infection is always 
relatively great at this period, and this must be particularly kept 
in view in lying-in establishments ; and finally, it has hardly 
any influence on the prognosis, and none at all on the treat- 
ment, whether we find exudation a week so(Mier or later. 

Pelvio exudations may at one time be detected by an internal 
examination alone, at another by an external,, and sometimea.if 
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large enough they may be felt both externally and internally. 
Their anatomical position is immediately extra peritoneum, and 
most frequently between the layers of the Kg. lata towards the 
base, and so bordering on the lat^al portions of the roof of the 
vagina. If the upper part of this ligament only is the seat of 
the inflammatory product, and if the uterus at the same time 
keeps a high position, the tumour can hardly be reached per 
yaginam. It is more rare to find it behind the uterus than at 
the side, and more seldom still between the uterus and bladder. 
Next to the lig. latum, the one or other fossa iliaca is perhapar 
most often the seat of the swelling, and hence it may extend 
under the peritoneum to the anterior abdominal wall, where it 
becomes accessible to palpation in the neighbourhood of the 
lig. Poupartii or higher. In the great majority of cases the 
seat of the tumour is at the side of the uterus, and is more 
often perceptible internally than externally. In this situation 
it generally has a roimded form, but is often only slightly 
arched towards the vagina, far less than the fibromata and the 
smaUer ovarian tumours ; sometimes even the swelling is as 
flat as a board underneath. At the same time, there are dight 
.inequalities to be felt on the surfisice, but never such prominent 
knobs as may be felt in the fibromata of the uterus. The size 
does not usually exceed that of a large apple. The consistency 
is firm and solid. In recent exudations the hard swelling is 
felt surroimded by a softer layer, on account of the still existing 
infiltration of the soft parts. But after some weeks it ha» 
generally attained the consistency of solid fibromata, or it may 
even be harder. The tenderness, which was but alight origin- 
ally, diminishes, if suppuration does not set in, more and more 
with the age of the exudation. It always lies immediately 
attached to the uterus, and extends not uncommonly outwards 
as far as the i)elvic wall, so that it is stretched out as a bridge 
between both parts. In the begmning the uterus is generally 
hampered in its movements by small exudations, but soon, with 
the larger tumours at least, it becomes so fixed that all mobility 
is lost. The result of this is that the uterus long maintains an 
abnormally high position, the vagina is lengthened, iis anterior 
wall is flattened, while the portio vaginalis uteri is shortened^ 
The larger tumours force the uterus proportionally out of the 
median line towards the opposite side, sometimes only the 
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fundus (lateral-version), sometimes in toto (lateral-position). 
Later, on the contrary, when the exudation contracts, the 
fundus is often again drawn back to the affected side, whence a 
permanent lateral- version may arise. 

The vaginal roof often acquires an irregular shape owing to 
the tumour. On the affected side it becomes broader and flatter, 
and even convex downwards ; the lattei*, however, only when 
the tumour is deep enough in the pelvis to depress it. If the 
swelling lies behind the vagina, it usually projects much lower 
than when in the lateral position, without, however, its upper 
extremity being within reach. Its form is often less that 
of a ball, being rather flattened antero-posteriorly ; sometimes 
cord-shaped exudations may be felt, corresponding to the situa- 
tion of one of the recto-uterine folds of Douglas. -fVlthough a 
moderate degree of displacement of the uterus forwards may 
take place, it is seldom forced against the symphysis pubis in 
consequence of the size of the tumour lying behind it, as is so 
often the case in recto-uterine haematocele. The rare ante- 
uterine exudations, owing to their rounded form, usually force 
the anterior vaginal wall considerably downwards. Why, with 
the loose construction and abundant areolar tissue between the, 
uterus and bladder, they so seldom occm*, I can only explain by 
the circumstance that injuries of the soft parts are not common 
along the whole anterior wall of the genital canal, as well of 
the ostium- vaginao as of the cciTix uteri ; while on the other 
hand the lateral lacerations of the os uteri and of the vulva, 
which are hardly ever absent, easily explain the usual occur- 
rence of inflammation in the lateral pelvic regions. An 
explanation is necessary to show how it happens that inflamma- 
tions commencing at the side of the cervix uteri almost always 
extend laterally to the fossa iliaca, less often backwards to the 
septum recto-vaginale, and hardly ever to the areolar tissue 
lying beneath the excavatio vesico-uterina. 

We gain some information in this respect from the experi- 
ments of Konig. He found that ijijections of watery fluids or 
of air into the subperitoneal areolar tissue of the pelvic cavity, 
did not spread themselves out equally on all sides, but always 
took certain directions ; thus, in injections between the layers 
of the upper part of the lig. lata, he observed the passage of 
the fluid into the fossa iliaca flrst, and then downwai*ds into the 
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true pelvis. Injections made laterally, but deeper downwards 
and in front of the uterus, passed first of all into the laterally 
situated pelvic areolar tissue, and to the side of the bladder ; 
then following the course of the lig. uteri rotund, to the Ug. 
Poup., and hence backwards into the fossa iliaca. If the injec- 
tion was made still further backwards, and on one side of the 
cervix uteri, it passed first of all into the areolar tissue of that 
quarter of the pelvis, and then, as in the other cases, into the 
region above the muse, ilio-psoas. From these results we can 
understand the great tendency in these exudations to find their 
way towards the fossa iliaca, whether they travel along the 
lig. latum to the lateral wall of the true pelvis, or forwards 
along the lig. rotundum to the inguinal region, and thence to 
the anterior part of the iliac fossa. In the latter case we 
generally find the peritoneimi covering the floor of the anterior 
pelvic region on the side affected, lifted up and by degrees 
pushed back from the lower part of the abdominal wall, so 
that the exudation, which was originally situated posteriorly, 
now becomes immediately contiguous to the abdominal muscles, 
without peritoneum intervening. 

Another factor must be taken into consideration with regard 
to the exudative processes, and their extension in the living 
subject, on which the experiments of Konig throw no light. 
Anatomy, however, does so. I mean the course and direction 
of the lymphatic current. A large, perhaps the largest, part 
of the lymphatic vessels travels from the uterus to the fossa 
iliaca through the lig. lata, in order to reach the vertebral 
column 'in company with the art. iliaca ext. This also helps us 
to imderstand how inflammations spread into the iliac fossa. 

On making an external examination we find that the ordi- 
nary exudation of the lig. latxmi is at the commencement 
irregularly deposited on the one lateral border of the uterus, 
which becomes very apparent on comparing it with the other 
side. Later a roimded tumotir becomes developed, which can 
be clearly defined, although closely attached to the uterus. 
This tumour lies at a greater or less distance from the abdominal 
wall, and consequently does not deaden the sound on percussion ; 
but after a long period when it has grown considerably, parti- 
cularly when suppuration takes place, it extends to the abdominal 
wall and produces a dull sound on percussion at a comparatively 
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most frequently lu the nervus cutaneus fern, ext., and in the 
cruralis. 

The fever, which had latterly been only of an evenings, and 
quite imperceptible to the patient, again becomes stronger. 
Repeated shiverings, and even] tolerably strong rigors show 
themselves about the eighth or ninth week. If the abacess^ 
breaks externally, it is generally in the region above the middle 
of Poupart's ligament, where pointing, redness of the skin, and 
fluctuation present themselves. It occasionally, though rarely, 
breaks in another part, as in the neighbourhood of the incisura 
isch. major, the perineum, any part of the anterior abdominal 
wall situated higher up, or the posterior portion of the aoft 
parts at the side of the musculus quadratus lumborum. On 
account of the thickness of the soft parts in the latter situation, 
which interferes considerably with spontaneous perforation, it 
is usually necessary to make an opening with the lancet on 
fluctuation being felt. In these cases fluctuation is usually felt 
simultaneously over Poupart's ligament anteriorly, and over the 
end of the iliac crest posteriorly, and the wave-like motion from 
front to back may be observed. Before decided fluctuation i& 
observed, we can usually feel the so-called tissue-gaps (Gewebs- 
liicken), doughy places beneath the skin, about the size of the 
top of the finger. 

Perforation outwardly, or marked fluctuation, takes place in 
the majority of cases between the seventieth and eightieth days, 
but often earlier if the abscess breaks internally. Perforation 
into the intestine occurs scarcely less frequently than externally, 
mostly into the lower part of the colon ; less often into the 
bladder and uterus ; and especially seldom into the vagina, on 
account of its thick resistant walls. The most unfortunate, but 
at the same time the most unusual way that the pus can take 
is into the peritoneal cavity. The most acute, deadly perito* 
nitis is the certain consequence. But the peculiar property 
possessed by the peritoneimi, in common with all serous mem- 
branes of becoming thickened in the proximity of suppurations 
and inflammations^ almost always obviates such an unfortunate 
event. The putrefaction of the pus in abscesses presents a 
sad result of another kind. It is rare, and generally, but not 
always, fataL It may occur without any complication, and 
independently of any general affection, in abscesses which haye 
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lasted a long time, many weeks or many months after labour. 
The few cases which I have seen have always been in connec- 
tion with abscesses in the iliac fossa, which perhaps seem more- 
disposed to become putrid than those of the true pelvis. 

It is difEcult to say why it should occur in a purely local 
affection, and so long after labour. But I cannot help suspect- 
ing that the close proximity of intestine is to blame, that the 
gases diffused from the intestine excite a process of decomposi- 
tion in the previously good and healthy pus. 

It is well known that the pus of periproctitic abscesses, even 
when we are certain that no communication exists with the bowel, 
often has a penetrating, more or less decidedly fasculent odour, 
when they are opened. We occasionally perceive the same 
phenomenon in abscesses of the abdominal wall. Thus, in a 
patient who had made numerous morphia injections imder the 
skin of the belly with a blunt hypodermic needle, I opened in 
the course of some months a series of abscesses of the abdominal 
wall, the matter from which never had a good colour, but looked 
dirty, and gave out a smell that always poisoned the whole 
room. 

If putrid decomposition sets in in one of the larger pelvic 
exudations, the woman generally dies either of exhaustion with 
increase of the fever, or a more or less decidedly marked septi* 
csemia is developed from the putrid mass. The fatal termina- 
tion is then not far distant, all the sjTnptoms being aggravated^ 
with dry tongue and affected sensorium, slight delirium, and 
finally coma. 

As to whether, in suppuration ali*eady set up in the pelvic 
areolar tissue, provided that the matter is good, the breaking of 
the abscess is inevitable, or whether even then absorption is still 
possible, is a question which I must answer in the latter sense. 
I do not speak here of puinilent infiltration of tissue, a condi- 
tion which in the pelvic areolar tissue of the living subject is 
not to be diagnosed with certainty, but which may undoubtedly^ 
often recover without the formation of an abscess ; I mean the 
absorption of an already formed, though but small abscess. 

You yourselves observed one of these rare cases last winter r 
a woman who had been delivered of twins was taken ill on the* 
second day with pains at the left edge of the uterus. The- 
inflammation, at first limited, soon spread tolerably diffusely 
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over the peritoneum. After the diffuse peritonitis had abated, 
considerable tenderness remained in the left half of the entrance 
to the true pelris, which abated in the third week, but increased 
again in the fifth. The rest of the abdomen was no longer 
sensitive. Gradually the psoas muscle became rather hampered 
in its movements. The leg could no longer be completely ex- 
tended. In the sixth week a mass of exudation projected above 
the left ligament. Poupartii, which was felt to be at least 3" to 
4 ' broad from right to left, and more than 2" broad from top to 
bottom. It felt solid. Towards the end of the seventh week 
the fever, which had been continuous since the labour, became 
exacerbated. Repeated shiverings set in, followed by very high 
t^nperatures. At the beginning of the ninth week the severity 
of the fever abated, as well as the tenderness of the exudation, 
while her general state of health improved correspondingly. 
At the same time the exudation which lay close to the abdominal 
wall, showed in its central and most prominent part such 
decided fluctuation that we thought the abscess would break of 
itself, or would have to be opened within a week at the outside. 
However, instead of the fluctuation becoming more marked, it 
became decidedly less so, and in the eleventh week it only 
felt indistinctly elastic, and in the twelfth week it had again 
become quite solid, with, at the same time, some increase in the 
volume of the tumour. By the end of the twelfth week the 
fever had entirely ceased. The exudation had at no time been 
very perceptible per vaginam. She remained in our institution 
for about five weeks after the return of convalescence. She had 
become in the highest degree attenuated, but this period 8u£Sced 
to render her once more blooming and healthy. The tumonr 
was not completely absorbed at the time of her discharge. 

There remains still to mention the behaviour of abscesses 
before and at the time of perforation. Perforations through the 
abdominal walls and those into the intestine are nearly equally 
favourable. 

In the latter case sudden diarrhoea not imfrequently results 
owing to the intestinal irritation caused by the purulent dis- 
charge, and this symptom should consequently always arouse 
tiie {^ysician's attention in cases of long-continued pelvic 
ocndatian. 

As lihe flow of pus is mostly very copious, and usoaUy talEes 
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place into the rectum, the demoustration of pus in the excreta 
is generally easy. Hardly more unfavourable is the discharge 
into the bladder, which is announced by frequent desire to pass 
water, and some amount of strangury. The abundance of pus 
at first contained in the urine generally soon becomes less, and 
there is not often much vesical irritation. 

Before proceeding farther I will briefly mention the intra- 
peritoneal, encapsuled abscesses. In comparison with the extra- 
peritoneal they are a great rarity, and we can almost with 
certainty exclude the intraperitoneal seat of the exudation in 
nearly every case where it occurs in child-bed, especially if it 
has been watched from the commencement. The original seat 
of the tumour at the side of the uterus, between the anterior 
and posterior pelvic walls, and almost in the middle, as well as 
its gradual progress towards the fossa iliaca, excludes the possi- 
bility of its having an intraperitoneal seat. In addition to 
this we have the hardness at the commencement, which only 
gradually, and with increased fever, changes to an elastic con- 
sistency, and then to decided fluctuation, while the peritoneal 
exudatkm, being fluid from the first, shows the most marked 
fluctuation immediately after being encapsuled with remission 
of the fever, or even complete apyrexia. A doubt can only 
prevail as to the seat of the abscess if we merely get to see the 
patient at a late period, and if it lies contiguous to the anterior 
abdominal wall. In this case percussion does not decide. In 
both cases the extent of the dulness on percussion is consider- 
ably less than the extent of perceptible tumour, even though 
the dulness is usually more complete in intraperitoneal exuda- 
tions. If the swelling extends downwards as far as Poupart's 
ligament, its further extension into the lig. latum ia perceptible 
on making a bimanual examination, or, at any rate, is extremely 
probable. Only in those rare cases, where the exudation lies 
quite isolated higher up behind the abdominal wall, and does 
not form a flat tumour, whose edges can be almost grasped firom 
behind, but rather a rounded flnctuating one— in those cases 
only are we sometimes unable to overcome our doubts as to its 
seat. If the exudation breaks externally, the probability is 
always for its being extraperitoneal. Only on its breaking 
through the navel may we rather think of an intnperitoncal 
teat. 
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present tune — ^that is, a year and a half, though latterly the 
quantity has been less. The patient looks plump and bloom- 
ingy and has no complaints beycmd the purulent discharge and 
obstinate constipation. 



I have already mentioned, Gentlemen, the subperitoneal 
exudations of the iliac fossa, which not unfrequ^illy occur in 
the puerperium ; but we have not yet thought of the more un- 
common inflammations and exudations which establish them- 
selves more deeply on or within the muscular sheath of the 
psoas, and are known under the name of psoas-absoesses. Still 
more rare are those abscesses which lie immediately on the bone 
between it and the iliacus. Fortunately, psoas-abscesses occur 
very rarely indeed in the puerperal state. They, as well as the 
ordinary subperitoneal ones known in child-bed, arise through 
inflammation travelling from the uterus and lig. latum, and 
not through any primary affection of the muscle, caused by 
injury at the time of labour, as was formerly believed. 

It is often long before the exudations can be felt in theee 
deeper lying abscesses. At one time they Ue too deeply beneath 
the soft parts, at another too far back in the iliac fossa, while at 
another time again the tension of the abdominal muscles pre- 
vents their recognition, if it be not removed by the administra- 
tion of chloroform so as to produce narcotism. The pains are 
very frequently less felt in the body than in the hips or thighs, 
or even in the knee-joint, and the contraction of the psoas, 
which always takes place, forms a far more constant distinction 
between them and the superficial abscesses of the iliac fossa, where 
contraction of the psoas is either absent or is inconsiderable. 

The places where the abscess breaks are also different : at 
one time not above, but some distance below the lig. Poupartii, 
even in the lower part of the fossa inguinalis ; at another time 
at any part of the iliac crest, from the spina ant. sup. to the 
posterior extremity of the crest in the lumbar region. Finally, 
if the matter sink between the muscles, the opening may take 
place far down on the thigh, even in its lower half. 

The time at which such an abscess breaks is usually a much 
later one. Once I saw an abscess open, after four and a half 
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months' duration, just over the spina ant. sup. The most tedious 
of my cases recently ran its course ; but before that I had seen 
one where the abscess was opened in the lumbar region after 
seven months.. In this most tedious case which I mentioned, 
the exudation hod been perceptible for months in the anterior 
part of the right iliac fossa ; but it was ten and a half months 
after the confinement before the still deep-seated abscess could 
be opened for the first time at the centre of the iliac crest, and 
fourteen days later more forwards, when it was opened for the 
second time close above the spina ant. sup. The otherwise 
strong woman had been reduced to a skdeton. However, in a 
few weeks she improved almost beyond one's hopes, as happens 
with most patients of this kind. Only a few of them die, worn- 
out at length and exhausted by the fever and the loss of appe- 
tite; a few die of septicsBmia, if, as already mentioned, the 
exudation becomes putrid, when, not unfrequently, gases are 
developed in it. 

If we now turn from these inflammations of the fossa iliaca 
to those of the uterus, it remains only for us to speak briefly 
of the diagnosis and treatment of these afiections. 

As to the diagnosis of puerperal inflammations in general 
it is not necessary to say much. In the great majority of cases 
the simultaneous occurrence of acute fever with pain and tender- 
ness on pressure allows no doubt as to the existence of inflamma- 
tion, and then the only thing is to define it properly, and, above 
all things, to determine if it is caused by septic infection or no. 
Many circumstances require to be considered in order to decide 
this question — ^as the character of the previous labour, the 
injuries that may have been received and their present condi- 
tion, the possibility and probability of the woman having been 
infected at or after the labour, her state of health before the 
occurrence of the inflammation, the extension of the inflamma- 
tion, etc. 

In a certain number of cases of pure parametritis the diag- 
nosis of the inflammation becomes somewhat difficult, on account 
of all, or nearly all, pain being absent, especially too if we have 
not watched tJie case from the commencement, but have first 
seen it when the slight peritonitic affection has long passed off, 
and nothing is to ba found but the fever, with morning re- 



384 PUERPERAL PARAMETRITIS AND PERIMETRITIS. 

missions or intermissions. Generally the lat«r exudations give 
a eonclusive explanation ; at least if the fever does not pass off 
quickly. 

I must specially make mention of a condition which may 
easily be mistaken for perimetritis. It sometimes happens that 
in the first few diiys after labour a tolerably acuto more or less 
severe fever arises, and that we find great tenderness of the 
whole of the uterus, and not merely of one border of it ; and 
yet there is no perimetritis. The lochial discharge has ceased. 
Formerly this was considered to be a sure sign of endometritis, 
but very imjustly. For the fact was overlooked that, in every 
acute attack of severe fever, the lochial seci'etion may be sud- 
denly diminished, or the discharge may even temporarily dis- 
appear. And we also not unfrequently observe a cessation, or 
at least a striking diminution of the lochia at the commence- 
ment of acute perimetritis, without there being a thought of 
any complicating endometritis. But in the above mentioned 
cases there is another meaning in the cessation, which is usually 
complete, and lasts for some days. It signifies that there is 
retention of the lochia, but not suppression of the secretion. 

Absorption- fever however arises from the retention, and at 
the same time the womb becomes again distended and often 
extremely tender. Thus it is that the s}'mptoms of acute metri- 
tis originate ; these symptoms, however, quickly disappear, as 
soon as the lochia have a free exit. This check to the 
discharge is mostly owing to a flexion — usually anteflexion ; 
occasionally a blood-clot obstructs the cervix uteri. -^Vnteflexion 
at so early a period of child-bed may be caused by a high degree 
of laxity of the puerperal uterus, or anteflexion of the pregnant 
uterus, which, to a certain extent, is always present in connec- 
tion with pendulous belly, may have been the original cause of 
the empty uterus becoming bent in a more marked degree. 

The majority of such cases were not long ago generally 
looked upon as cases of endometritis ; but the ghost of the so- 
called catarrhal endometritis vanishes more and more, however 
little we are able to deny the existence of septic or diphtheritic 
endometritis as the ordinary "anatomical condition in puerperal 
septicaemia. No single one of the symptoms brought forward 
as characteristic of this disease can stand the test, neither the 
cessation of the lochial secretion nor the putrid smell of the 
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discharge, and these were hitherto the best and surest signs. 
It is at length time to make public the fact that catarrhal en- 
dometritis, according to the manner and signification in which 
it has until recently been received by many, has really no clinical 
and pathologico-anatomical existence. 

Ten years ago or more the complaint seemed destined to play 
a special role in the pathology of the puerperal state. Many 
cases of peritonitis were thought to have been discovered to be 
owing to inflammation which had travelled from the inner 
surface of the womb through the Fallopian tubes, that is, were 
caused by •* Salpingitis." 

At first sight this doctrine has certainly something plausible 
about it, but it is little more than a hypothesis. We no doubt 
generally find in cases of severe peritonitis considerable swelling 
of one or both tubes at the fimbriated extremities, which are of 
a bluish-red colour, and the ovary filled with a quantity of pus. 
But as the inner half of the tubes never take any part in these 
inflammatory appearances, we must conclude that the inflamma- 
tion has spread from the peritonium to the tube, and not the 
reverse. I do not wish to assert the impossibility of the passage 
from the inner surface of the uterus through the tubes to the 
peritoneum ; but the proof that this way is frequently taken, 
fails entirely, as well as, in non-septic peritonitis, the anatomical 
substratum also — that is, endometritis. We find that, as I have 
already stated, there is a better clinical and anatomical founda- 
tion for it in the wounds of the endometrium, which form the 
usual starting-point, from which the inflammation is propa- 
gated to the peritoneum by means of the submucous and pelvic 
areolar tissue. 

As an inflammatory process is established in every wound, 
we may certainly speak of this as endometritis. But this is 
very difierent to general endometritis, whose existence and 
passage through the tubes we are not justified in accepting as a 
frequent pathological process. 

Wo may say the same of oophoritis puerperalis as of endome- 
tritis. Great frequency and importance has been attiibuted to 
it, while it occurs extremely rarely as an independent disease of 
any consequence. 

Even at the present day the greater number of physicians 
diagnose oophoritisy if inflammation occurs at the side of the 

cc 
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utorus in a lying-in woman. The post-mortem examinationa 
however afford hardly any ground for this diagnosis. Certaiply 
in those dying of puerperal septicaemia we often observe affec- 
tions of the ovary, consisting either of simple swelling and 
serous infiltration of the ovary, or of the formation of thromboses 
in the vessels, or finally of small abscesses. These changes 
however always exist in connection with general peritoniti^i 
and there is not the slightest foundation for the assumption 
that the ovary can be otherwise than secondarily and incidentally 
implicated in the disease. But in simple cases of peritonitis, 
not depending on septicoomia, wo find, should they prove fatal, 
that the substance of the ovary is always healthy, even if its 
surface, as of that of the other intestines, is covered with flakes 
of pus. The slight physiological importance of the organ at 
the puerperal period, as well as the anatomical condition, do 
not support the opinion that the ovary can be frequently the 
starting-point of puerperal inflammations. 

The only cases of much importance of ovarian affections 
occurring in the puerperal state are the extremely rare ovarian 
abscesses, which may be principally distinguished from the 
ordinary pelvic abscesses by their perfectly rounded shape, 
their slow maturation and lateness in breaking. In fact, it 
seems that more than i^ year sometimes passes before these 
abscesses break. 



If we now pass on to the treatment, we must think of pro« 
phylaxis in the first place. This will be essentially limited to 
guarding against infection, and that which may give opportunity 
for it— injuries or wounds. It is well known that our power is 
very restricted in this respect. As to infection, which we may 
be the direct cause of, the greatest caution is necessary in order 
to avoid it with regard to our hands, and to all instruments 
used, and above all things with regard to the dirty linen in 
ly^i^S*^ institutions; sponges should be removed, and many 
other things which I will not discuss to-day. I will only once 
more remind you that internal examinations in the first period 
of child-bed involve decided danger, as well as injections into 
the vagina, if, especially as in institutions, they are frequently 
tmployed. For then the nurses and attendants become in- 
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evitably more careless witli regard to the urgent necessity for 
strict cleanliness, and herein lies great danger. Still more 
strongly must I protest against injections into the cavity of the 
uterus during the puerperal state, even when performed by thp 
physician himself, at least when they are used indiscriminately 
as soon as the lochia show signs of a putrid condition. More 
often than otherwise harm is done by such meddlesome officious- 
ness. These injections should be reserved for the rarest cases, 
more especially where, owing to retention of coagula in utero, 
extensive decomposition and real danger may arise. 

Of the remedies when inflammation has already commenced, 
local blood-lettings arc naturally the first to be thought of. 
But in these cases they have not acquired the confidence of 
physicians in anything like the same degree as in other 
kinds of inflammation ; there are even many experienced 
obstetricians who never employ them at all in cases of puerperal 
peritonitis, because they find them so ineffectual. I am not of 
this opinion, Gentlemen — at least not in all cases of inflamma- 
tion. Blood-lettings have certainly no object in those cases of 
peritonitis in which the septic nature of the complaint has 
been established from the beginning. They lessen the pain for 
a few hours, without exerting any other influence on the course 
of the disease. 

And blood-letting is very properly not had recourse to in 
those cases of peritonitis which are diffuse from the commence- 
ment. If, however, we have to do with a really acute but 
limited inflammation, with decided implication of the peri- 
toneum, local bleeding is then often sufficient to obtain rapid 
and permanent relief from pain ; but the bleeding must bo used 
at the very first, and should not be too scanty. Do not com- 
mence with less than ten leeches. The constitution of the 
woman must naturally be taken into consideration in deciding 
this question. 

Better results are attained by the local abstraction of blood 
from the port, vaginalis than from the surface of the abdomen. 
It may appear remarkable that this kind of blood-letting has 
hitherto been only occasionally employed in cases of puerperal 
metritis, while everyone knows that much more certiiin and 
peimanent results arc obtained in this affection by the applicar 
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tion of two to four leeches to the port, vaginalis, than by three 
or four times the number to the abdomen. 

The puerperal state of the genital organs is cei-tainly not 
favourable to the introduction of the speculum, on account of 
the lacerations existing there ; but it does not ofier any essential 
obstacle ; as little as the lochial secretion prevents the leeches 
biting. The great vascularity of the port. vag. is more often 
the cause of the creatures biting immediately, and filling them- 
selves within ten minutes. Caution is however needed with 
regard to the still patulous cervix uteri, which would easily 
allow one of them to creep into the cavum uteri. This event, 
which might very easily happen in a case of retroflexio uteri, 
on account of the gaping lips of the cervix, as well as in the 
puerperal condition of the organ, is always followed by severe 
uterine colic, and generally by a complete failure in the success 
of the blood-letting. You may with certainty avoid this, how- 
ever, by previously applying to the cervix uteri tampons com- 
posed of small plugs of wadding, several of which should be 
carried sufficiently deep into the cervix (or you may adopt the 
means used by Weber in Lemberg, who draws a thread through 
the tail of each leech, in order to secure them). These blood- 
lettings have the great advantage that they do not cost the 
patients much blood (for, at the outside, f9ur leeches are used), 
and I have repeatedly seen them followed by immediate relief 
of all the sjonptoms, and by a short duration of the complaint, 
80 that I strongly recommend them to you. 

Of other local remedies, I usually apply to the abdomen 
fomentations of water of the temperature of the body. Over 
the otherwise unpleasant poultice they have the advantage of 
greater simplicity, as it is only necessary to change them every 
few hours, because the compresses retain their moisture for such 
a length of time, and the temperature at any rate remains 
constant, which is not the case with poultices, especially if thei-e 
be insufficient attention. But above all, they appear to allay 
pain in the same measure as poultices, from which we may 
conclude that they have an equally favourable effect. That 
warm poultices may favour the undesirable change of exudation 
into suppuration is indeed only a hypothesis, but it is one that 
has a great show of probability. "Where there is already 
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suppuration^ poultices are naturally applied in order to draw 
the abscess to a head. 

I use applications of ice in cases of decidedly traumatic 
peritonitis — generally they are such cases as arise quickly after 
a severe labour — and continue their application, according to 
circumstances, for about eight days. I have almost entirely 
given up the use of this remedy in other kinds of puerperal 
peritonitis. There is this disagreeable in connection with ice 
applications, that at first they promote the peristaltic action of 
the intestines, until they become accustomed to the irritation of 
the cold. Vesical catarrh, too, not seldom occurs— at least as 
the result of its being applied for several days. 

As to the use of internal remedies, the first question is 
whether the bowels had been opened at the commencement of 
the metritis, and whether they have been lately opened or not. 
If not, this should be provided for by an enema, or by a dose of 
castor oiL It is better if it is not needed, and for this reason 
among others, it is best not to follow the custom of only having 
the bowels acted upon on the fourth day of lying-in ; it is alto- 
gether better to provide for it earlier. If diffuse peritonitis 
sets in very severely from the first, I give no aperient at the 
commencement, but at once pass to the opium treatment. I 
give opium in doses of five centigrammes four or six times, or 
even oftener, in the twenty-four hours, or the corresponding 
dose of morphium muriaticum endermatically, and in diffuse 
inflammations allow even six or eight days to pass i?vithout 
troubling about the action of the bowels. Sometimes even then 
we see a return of the inflammation follow the first defaecation. 
In recent cases of difi^ise peritonitis, absolute rest of the bowels 
must be our principal object. 

In the great majority of cases of puerperal perimetritis and 
parametritis however, when the affiections are limited, I hold 
myself passive, as far as internal medicaments are concerned, 
and give a neutral salt, or some other indifferent remedy of that 
kind. If diarrhoea complicate the case, I do not usually check 
it at first ; but if it continue, treat it with alum, opium, gum, 
etc., when it generally quickly subsides. 

It is not necessary to tell you that strict low diet (water- 
gruel) is necessary at the commencement of every para- and 
perimetritis. But in those frequently tedious cases of para* 
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metritis, particularly such as go on to the fonnation of cibatcess, 
we are often obliged, even though the fever continues, to adopt 
a nourishing, easily-digestible diet, if we do not wish to reduce 
the patient too much. 

In the beginning of peritonitis the necessity for maintaining 
dbsolute bodily rest is self-evident. But on the subsidence of 
the inflammation, it must most strictly be impressed upon the 
patient that any violent movement may rekindle the peritonitis. 
Even where all peritonitic symptoms have long since dis- 
appeared, and the process continues, either certainly or merely 
probably, in the pelvic areolar tissue only, the bed should not 
be left till there has been no fever whatever for several days. 
Women who are not in clinical establishments, and who are not 
under medical supervision, and even many who, though tmdef 
8tlJ)ervi»idh, axe not examined thermometrically of an evening 
to jttdge df the absence of fever, very generally deviate from 
this rule, because they feel themselves almost well after the first 
peritonitifc seizure is over. But reLipses are the ordinary con- 
fieqneiice of this error, and in all probability this early getting 
about whilst inflammation still exists, is exceedingly favoura:blo 
to fenjj])nnit{ou taking place in the exudation. In hoj^pital 
practice abw^ss-formation is very rare, on account of the strict^ 
nes« #itli which the lying-in patients are kept confined to bed. 
Iti hhoiit 250 cases of peri- and parametritic afltctions occurring 
among those who were delivered in this hospital, there vroro 
only three cases of the formation of abscess. 

Next to the want of proper bodily rest, relapses — either on 
the fever abating, or dtiring the convalescence — are principally 
occasioned by errors of diet and constipation. "Where para- 
metric exudations exist, it is particularly necessaty during the 
fever of many weeks' duration, and even after its disappear- 
ance, to attend carefully to the regular evacuation of the bowels 
at lettst every two days ; and this may eventually be promoted 
by miH remedies, especially enemata. 

With tfespect to the treatment of exudations remaining after 
all inflammation has gone, I will only remark that iodine had 
no efiect in these cases, whether used externally or internallv, 
although it is the remedy most generally employed, but rather 
tkftt strengthening of the body and good nourishment are re^^ 
ir6i}«kMl; Wk thtm hM Ottbut abddtption of the 
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by the more active elementary changes. Warm baths may also 
be advantageous at an advanced period of reconvalescence, and 
may promote absorption. It is very doubtful indeed whether 
mineral waters containing iodine and bromine do so to a greater 
extent than the ordinary warm- water baths. As such exuda- 
tions disappear with time alone, and in tolerably recent cases 
often astonishingly quickly, we may be quite certain that many 
medicinal springs owe their celebrated name and repute to this 
influence. 

It would take too long to-day to speak of the treatment of 
suppurating exudations. 



ON EXCISION OF JOINTS. 



BY 



RICHARD VOLKMANN, 



ON KXCISION OF THE LOWER EXTREMITY. 

If I dilate to-day upon excision of joints, and take it as one 
subject of these lectures, I am merely acting upon request made 
to me on many sides. I feel it my duty to accede to it, as great 
experience in the treatment of diseases of the organs of locomo- 
tion has given me full material for observation, and has placed 
me in the position to act independently in such operations. It 
would not be possible to treat upon the excision of the six large 
joints of the body in one lecture without going beyond the 
limited space allotted to me. The reader must, therefore, excuse 
me if to-day I merely speak on excision of the lower extremity. 

I have endeavoured to produce something really practical 
for the medical man who wishes to practice surgery, and, if 
necessary, also to excise a joint. The indications, therefore, for 
this operation have been as well detailed and described as my 
own observations and the present state of the question of ex- 
cision can show. I have described the practical part of the 
operations and their after treatment so minutely, that I am in 
hopes that the surgeon may be enabled, after having studied 
this paper, to have gained a clear insight into the same. The 
manuals on operative surgery do not, in my opinion, always 
come up to the mark. The technical part is often only under- 
stood by those who have practical experience of the same ; the 
after treatment and the different possible mishaps are scarcely 
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touohed upon. Instead of this, a legion of names and different 
modes of operating are mentioned, which are utterly useless for 
any but those who make a study of the history of surgery, and 
are handed down from generation to generation with a reverence 
otherwise not in harmony with the present age. 

These points should be excluded from the programme of 
clinical lectures. I have made full use of my right, granted to 
authors, to give the widest space to personal observations and 
personal experience. To give a verdict respecting the value of 
excision' of the joints, and the limits to which it should be 
restricted, is not possible at present. Future statistics are 
needed to decide this. 



EXCISION OF THE HIP-JOINT. 

Excision of the hip-joint has to be considered in scarcely 
any other cases than those of caries or gunshot wounds. 

With regard to caries I only have recourse to excision if I 
pi*esume that without this operation death would ensue. Never- 
theless, I cannot consider the prognosis of a coxitis in the stage 
of suppuration in as unfavourable a light as many surgeons do 
in the present day. I have, after all, seen many cases recover 
without having required excision of the joint. I consider that 
in cases of chronic coxitis in children, followed by suppuration, 
even after the joint has been opened, recovery is the more fre- 
quent issue, although many surgeons may be of the reverse 
opinion. Each succeeding year gives me many new proofs of 
this fact. I therefore am at a loss to understand how it is that 
surgeons can excise a hip-joint in children except as a last 
resource — ^nay, that, in fact, many recommend excising the joint 
by all means as soon as abscesses have formed and the patient 
is attacked with feverish symptoms. In a far different way wo 
have to deal with those cases that occur in adults. Here I have 
myself seen the greater majority succumb under a conservative 
treatment as soon as suppuration has taken place. The suppura- 
tive coxitis, however, is rare in grown-up persons, and is mostly 
combined with tubercles of the lungs. In the following remarks 
I shall only consider the coxitis which takes place in children. 



$94 EXCISIO^ OF THE nitisbt^. 

Nobody, I dare say, will attempt operating in those cASGBi 
and these are decidedly tlic more frequent ones, in which 
abscesses form with little or no fever ; at the same time the 
nutrition of the patient remaining satisfactory. The joint is at 
that time not unfrequently almost entirely obliterated, and filled 
with granulations suppurating scantily or not at all, and yet the 
examination may show at times considerable defects in the bone^ 
and displacement of the trochanter. It may even happen that 
at the commencement of the suppuration the remaining portion 
of the head of the femur is already entirely united with the 
acetabulum by osseous connection. The real disease of the joint 
therefore has run its course. An excision undertaken at that 
time cannot be of any use if a profuse and debilitating suppura- 
tion should take place from the fistulae. I have collected several 
specimens in which a complete osseous anchylosis of the hip- 
joint has taken place, and nevertheless the patient succumbed on 
acccimt of the profuse suppuration, and at the post-mortem 
examinations it was proved that the joint disease had run its 
course, and nowhere an affection of the bone remained. The 
patients in these cases died in a similar way to those whose 
femur was fractured by a shot, and where, nevertheless, con- 
solidation of the bono had already taken place ; and likewise 
you may notice that children, who have been suffeting from 
spondylitis, ultimately succumb owing to fistuloD of a psoas 
abscess, although the caries of the vertebne may have entirely 
healed up, and a firm synostosis of the originally diseased 
vertebra) has taken place. 

I believe it is inciunbent upon me to draw your attention 
particularly to these facts, as I myself have been once almost 
on the point of excising a hip-joint in a similar case. Excision, 
therefore, is not permissible if the joint should prove absolutely 
immoveable, even with employment of some force, after the 
patient has been put under the influence of chloroform, although 
the suppuration may be rather a profuse one. In case of 
necessity an incision merely exploratory will give a clue. In 
other cases the favourable issue of a fistulous coxitis may 
depsnd upon the simple fact that the abscesses are merely 
periarticular ones, the joint itself being only slightly diseased. 
It is trae that those abscesses which form around the joint are 
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seen a sufficient number of cases to prove the above-mentioned 
fact. 

On the other hand, you certainly cannot commit a greater 
error than by delaying too long excision in severe cases, and by 
operating only then when the patients have lost flesh, and are 
debilitated to a great eltent. In those cases the issue will 
almost alu-ays be a fatal one. And yet I should not like to say, 
when you are called to a case at such a late period, that by all 
means you should not excise. The excision may still be the 
meand of subduing the pain immensely, and occasionally you 
may yet save a life that otherwise decidedly would have been 
Idst. 

Excieibii, therefdlre, ou^ht to be perform^ when, in cases 
of chfonic coxitis with fomiatibn of abscessed and fistoldtts 
openings, the suppuration becomes abundant and when i^ith 
in<;rease of the fever at night-time the children begin to get 
weakfet" and weaker. And likewise excision ought to be under- 
taken wheil in a case, originally a chh)nic onCj and without hnf 
Eluppuration, the dry granultitibns which have filled the aceta- 
bulum, and, almost without nhy symptom, did their mischief, 
suddenly j^ite way^ and, with high increase of teiliperature, an 
acute suppurating coxitis sfets in. Excision ought to be per- 
ft rmed at once when tin iliac abscess which is forming shows 
that the |)uS has perforated the acetabulum, and found its way 
into the pelvic cavity ; and, lastly, excision ought to be per- 
formed when during the suppuration the head of the femur 
has ill reality left the acetabulum, and is lying dislocated 
beneath the muscles. 

Allow me now to make some further remarks about these 
four points just mentioned. 

Ill the first case, where the disease is a verv chronic oncf 
and in connection with increase of temperature at night, with 
ptof use suppurations, and with a decided breaking down of tho 
whole nutrition df the patient, you will be sometimes able to 
omit the excision and to replace this operation by scraping out 
the fistuloD, and even the joint itself, with half-blunt spoons. 
"Whether this will bo practicable can in most cases only bo 
decided on tb^ operating table, and after the child has b^eil put 
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imder chloroform. Abscesses which have not yet been opened 
have then to be opened, and these, as well as also the fistulse, to 
be scraped out with round or very small boat-shaped spoons, 
following up with slightly corkscrew movements the course of the 
fistul89 down to their original depth. Large quantities of larda- 
coous, yellowish-looking granulations, which impeded the heal- 
ing, are thus got rid of. There is no danger whatever of making 
false passages, or of penetrating into the soimd tissues, nor of 
even removing these, as, quite independently of the indurated 
condition of the tissue in the immediate neighbourhood of the 
fistul© and abscesses, it is impossible to injure with these instru- 
ments tissues of normal texture. 

The scraping out is followed often by the most favourable 
result, which shows itself by the immediate lowering of the 
temperature, by the contraction of the fistulse, and by the pro- 
bably ultimate healing of the same. Sometimes one is enabled to 
penetrate with this kind of instrument down into the joint, and 
to spoon it out thoroughly, to scrape the head and neck of the 
femur as well as the acetabulum, and to remove various parts, 
sometimes even to extricate loose pieces of the head. This can 
be done without much difficulty in those cases, although they 
are rare, where the fistidous apertures have opened just in front 
of the femur, under Poupart's ligament. 

The ultimate result in these cases can often not much differ 
from that of a real excision, although the injury caused by the 
operation is of a much milder effect, and may even not be 
followed by feverish symptoms. This procedure of spooning 
the bad granulations out of fistulsD and abscesses, which has 
lately been more minutely described in a small pamphlet by the 
first assistant of my clinique, Dr. M. Schede,* is applied by us 
in all chronic suppurations of joints and bones, where we think 
it possible that excision might be dispensed with. This has to 
be repeated, in order to produce a decided cure, every few 
weeks, or at longer intervals. As soon as the healing process 
comes to a standstill, the granulations begin to get pale and 
flabby, and the suppuration is again increasing. These measures, 
however, have often a marvellous effect, principally when in 

* Dr. M. Schede, " On the Use of the Sharp Spoon in the Treatment of 
Ulcers." Halle, 187S. 
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connection with a regular drainage system. At the hip-joint 
it may happen that the spoon enters now and then into the sub- 
stance of the great trochanter, revealing a central cavity with 
a sequestrum, yet the hip-joint is merely slightly diseased. I 
have lately operated upon two such cases, and in one of them 
have excavated the whole neck of the femur, instead of having 
recourse to the excision of the joint. The patient, a girl aged 
eleven (Anna Kimtze, of Polleben), who showed the usual symp- 
toms of a suppurating coxitis, with great shortening of the 
limb^ adduction of the femur, but with strong eversion of the 
same, and several fistulao suppurating freely in the neighbour- 
hood of the hip-joint, died nevertheless afterwards of albumin- 
uria. The cavity in the great trochanter and in the neck of 
the femur, however, had meanwhile shrunk to the size of a bean. 
The entirely dislocated head of the femur stood freely move- 
able, slightly externally from the anterior inferior spine of the 
iliac bone (viz. Luxatio supracondyloidea). Its cartilage was 
at all points in its naturally polished condition and well pre- 
served ; the capsule merely distended, not perforated, of normal 
appearance ; the acetabulum partly filled up ; the affection of 
the joint itself, which had produced the dislocation, entirely 
healed ; nowhere a drop of pus. Excision of the head would 
have been utterly senseless in this case. 

With regard to the second case — yiz. the acute or subacute 
exacerbation of a coxitis, which hithei*to has taken a favourable 
course, in so far as it has shown very slight or no disturbances in 
the general health and nutrition of the patient — we must here 
mention, as already above alluded to, that the disease known 
under the name of Caries sicca occurs very frequently and in 
a highly developed manner in the hip-joint. Dry and alto- 
gether few granulations, which take their origin from the 
periosteum of the neck of the femur, as well as from the spot 
where the synovial membrane is reflected, begin to grow by 
eating their way into the bone, and destroy neck and head of 
the femur, as well as likewise the acetabulum. Yery often 
nothing is left attached to the great trochanter but an exca^ 
vated nodulated fragment of the neck of the femur, the rest of 
the neck and head of the same having disappeared entirely. 

In another case a small fragment of the head is Ijring in the 
acetabulum, filling it up more or less, but imited to it by granu- 
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latiou or cicatricial tissue. Althougli the process of destnictioQ 
Las been going on to such a degree, the pain neverthelesa may 
bo but trifling. The joint is fixed and motionless at an earlj 
period ; the surrounding parts are not swollen ; more frequently 
even regular atrophy has taken place in the soft parts, and. ^hea 
the bony protuberances are well marked. The children walk 
about limping. They have perhaps never been laid up during 
their whole illness, and, if they should belong to the lowg? 
classes, may have even walked long distances to school, although 
the process of destruction has continually been going pn. If 
they arc examined now on account of the increased sl^orteniftg 
and distortion of the limb, it is soon apparent that the entire 
hip-joint has been destroyed, and serious osseous defects h^ve 
taken .place, although in the exquisite cases no suppuration and 
opening of abscesses have occurred. 

In some cases, however, a fistula has formed at last, but the 
joint is almost entirely obliterated. We have merely a very 
limited suppuration of the joint before us ; a small quantity of 
pus has formed, and the general state of health i^ even now no^ 
at all disturbed, or only to a slight degree. 

These are the cases where sometimes quite suddenly excision 
may become absolutely necessary, when, in consequence of on 
over-exertion, or a severe cold (?), or from some unknown 
reason, the granulations in the destroyed joint are transformed 
into pus, and, with severe symptoms, a complete suppuration of 
the hip- joint, or even a destruction of the same by fetid dis- 
charge, takes place. This may happen so suddenly that time is 
scarcely left to excfse the joint. It has happened twice to mo 
that under those circumstances I had to perforin excision on 
patients who had not been laid up before, and yet some few 
days after a sudden alteration in the aspect of the disease and 
the commencement of the suppuration sufficed, that of the neck 
and head of the femur merely some few fragments remained 
unabsorbe<l. 

In another similar case, which, however, was not of so rapid 
a course, a large accumulation of foul air had taken place in the 
subgluteal abscess lately formed, and, being in open communica-? 
tion with the hip-joint, escaped with a rushing noise as Qoon as 
the abscess was opened. In such cases it is quite clear excision 
only can be of cfvail, and principally as it does pot tiappen §o 
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very rarely, that either the head separated through the suppu- 
rating process, or at least larger pieces of the sarao may be 
found as loose sequestra in the acetabulum. In the very acute 
cases, however, excision will seldom be crowned with success ; 
I, at least, liave not been successful. At other times the sup- 
purating process in the hitherto dry (by caries sicca) destroyed 
joint is not so acute; and here I should like to recommend 
operation for excision at the earliest possible period. 

Excision therefore has to be performed as soon as a coxitis 
which up to that time ran its course without any fever, and 
under the just described symptoms of caries sicca, is followed 
up by a serious suppuration of the joint. A charactcrislic 
symptom for these cases is the suddenly occurring mobility of 
the joint which originally had been anchylosed. In rac st cases 
it is possible, when the patient is under the influence of chloro- 
form, that by moving the joint, friction can be clearly felt. 

As soon as wc arc able to diagnose, and principally by the 
more sudden appearance of an iliac abscess, that pus has found 
its way into tlic pelvic cavity by perforating the acetabulum, 
wo must excise the joint immediately. The prospects of ulti- 
mate recovery, however, are in these cases very slight, which is 
also shown at the post-mortem examinations, where we mostly 
find an intrapelvic suppuration, a laying bare of the bone, and 
carious destructions on the inner surface of the pubic, ischiatic, 
and iliac bones. 

The opinion of the French surgeons, that we ought not to 
operate as soon as the acetabulum is much diseased, might 
rather, therefore, be reversed, as the excision of the joint gives 
us the only possibility of getting quickly rid of the suppura- 
tion, and opens the way to a possible healing of the abscess* 
The perforation of the acetabulum may take place in three 
different ways — cither the head of the femur may produce 
by its pressure a regular and, by degrees, increasing hole in 
the acetabulum, which had been thinned through atrophy 
to the mere thickness of paper; or similar, as in necrosis, 
small, round cloacaj, real osseous fistulac may form ; or, lastly, 
suppuration may set in in the Y-shaped cartilaginous inter*tice. 
The separation in the last-named case may be so well marked 
that it may be diagnosed already by the passive mobility before 
the autopsy — a circupstance which I could verify in two difief ent 
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cases. After removal of the head of the femur, it may occa- 
sionally be necessary to widen the perforation of the aceiabulmn 
with a gouge or a sharp spoon. 

I can relate an almost incredible success of excision in the 
following case. It is that of a boy, ten years of age, who 
suffered from caries of the right hip-joint. Although an 
abscess had formed at the outside of the trochanter, under the 
fascia lata, which was opened, still the general health was 
remarkably good, and we hoped for cure without excision. 
High fever, however, set in, the fistula at the trochanter suppu- 
rated greatly, the abdomen over Poupart's ligament became 
remarkably tender upon pressure, a deeply-seated hard swelb'ng 
was here to bo felt with elevation of the iliac muscle, and the 
iliac bone appeared thickened. Perforation of the acetabulum 
was now evident, and excision was resorted to. On examina- 
tion of the acetabulum, commencement of suppurative destruc- 
tion of the cartilaginous interstices was found, and exactly at 
the spot where the interstices unite, a portion of the iliac bone 
of the size of a finger-nail was necrotic through its entire thick- 
ness. The necrotic piece was removed by the elevator, letting 
loose an enonnous quantity of thick yellow matter out of the 
pelvic cavity. This operation was followed by immediate 
decrease of the feverish symptoms, and after about four months 
the patient was discharged with an excellent moveable hip-joint, 
shortened only by half an inch, and able to walk without the 
assistance of a stick. 

A real dislocation of the head of the femur with suppurat- 
ing coxitis, and where the head is enveloped with pus, decidedly 
demands excision. For, independently of the circumstance that 
the operation will be greatly facilitated through the dislocation, 
and very often merely consists in the opening the abscess and 
sawing off of the head, the operation therefore being only a slight 
injury to the patient, the excision promises in these cases, after 
the healing, a far better result with regard to the functions of 
the limb than in those cases where no operative measures have 
been undertaken. The operation removes the bad position of 
the generally strongly bent and adducted femur, as Well as also 
the well-marked increased turning of the point of the foot — a 
circumstance which always occurs in the cases of spontaneous 
cure. The young surgeon, however, must not forget that. 
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independently of the displacement of the head of the femur in 
the acetabulum, which has been enlarged by caries, or the dis- 
placement upwards of the femur after the head has been entirely 
destroyed, or, what is similar, the separation of the head by 
suppuration in its interstice from its neck, all circumstances 
which in the living subject may more or less have the appearance 
of a real dislocation, and very often cannot be diagnosed with 
absolute certainty, — the young surgeon, I say, must inde- 
pendently hereof not forget that the most typical cases of 
spontaneous dislocation of the femur occur in those inflamma- 
tions of the hip-joint which do not bear a destructive character, 
and do not require excision. Acute, serous, or also purulent 
efiusions, which nevertheless, however, get quickly absorbed, 
push the head, which may be slightly or not at all diseased, out of 
the socket, and as soon as the dislocation has taken place all the 
inflammatory symptoms quickly subside. This occurs princi- 
pally in cases of typhoid fever, now and then also in exanthe- 
matous diseases, in cases of rheumatic fever, and even after 
injuries to the joints. In many cases the aetiology remains 
quite obscure. These are the spontaneous dislocations which 
permit the trial of a reduction, just as in cases of traumatic dis- 
locations. I have succeeded with reduction in cases of no 
inconsiderable number, and the joint regained entirely, or 
almost entirely, its former movements. Occasionally, however, 
after having succeeded with the reduction, the joint neverthe- ^ 
less opens, and necessitates its excision aft^r all. 

With regard to the question of excision, only those spon- 
taneous dislocations are ^vith difficulty to be decided upon, 
which accompany the acute diffuse osteomyelitis of the upper 
part of the femur. The suppuration may here have extended 
from the diaphysis to the joint, the head of the bone may be 
more or less destroyed ; in such a case the end is almost cer- 
tainly fatal. But the suppuration in the bone may merely 
have extended into the great trochanter, and perhaps even into 
a part of the neck of the femur, producing only, on accoimt of 
its immediate neighbourhood to the hip-joint, an acute exudative 
inflammation or catarrhal suppuration, which effects a dislocation 
of the head, but after a while retrogrades. In all joints we 
must well distinguish between these two kinds of osteomyelitic 
inflammation of the joints ; the slight one ; and the serious, 

D D 
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destructive one ; nowhere, however, is it more difficult to re- 
cognise occasionally the real state of aflfairs than in the hip- 
joint, when it is certain that the same is attacked with inflam* 
mation and suppurating fistulao penetrating down to the im- 
mediate neighbourhood of the joint. How difficult it may 
sometimes be to form a correct diagnosis the following curious 
case may fairly illustrate. The case was that of a girl, aged 
ten and a half years, who showed all the appearances of a severe 
coxitis in connection with serious destruction of osseous sub- 
stance. The limb was very much shortened, much adducted, 
and at an angle of 90 degrees rotated inwardly. At the upper 
part of the femur severe swelling and many fistulous openings, 
freely discharging. The hip-joint almost absolutely immove- 
able. The point of the trochanter drawn by 2 inches back- 
wards and above N^laton's line. The latter circumstance, as is 
well known, is considered as a proof that we have either to do 
with a dislocation, or at least with an equivalent displacement 
of the femur backwards and upwards on account of a destruc- 
tion of the hip-joint ; and we also considered it in this sense, 
though the previous history of the case warned us to be on our 
guard; an acute osteomyelitis was originally the commenoe- 
ment of the disease, and by probing we found in the middle of 
the trochanter a cavity containing several sequestra. We 
therefore came to the decision to lay the trochanter bare, open 
it with a chisel, and to extract the sequestra and to let it 
entirely depend upon the issue of the operation, whether we 
should have recouise to excision or not. The laying open of 
the great trochanter, however, exposed to our view a cavity 
entirely closed up towards the neck and joint, and surrounded 
by a healthy ivory-like osseous tissue ; we extracted the seques- 
tra and gave up the idea of excising the joint. The operation 
had no efifect whatever, either upon the local symptoms or upon 
the disturbed general health of the patient. The cavity of the 
bone which we had laid open got smaller by degrees, and 
healthy granulations sprang up; the other fistulae, however, 
began to secrete more pus. The patient got weaker, and again 
we had to consider the advisability of an excision. Several ex- 
aminations imder the influence of chloroform had proved that 
there did exist a slight mobility, the movements were easy, no 
crepitation. Handling, however, the slightly oedematous femur 
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more oarefully, there was no doubt left tliat the whole upper 
half of the same was somewhat thickened. Acoording to all 
probability some minute sequestra were here to be found, or 
closed osteomyelitio abscesses. Probing gave us no clue, nor 
the dilatation of different fistulae. We could not make up our 
minds, but at last we were conyinoed that it was next to impos* 
sible to decide whether the pus was principally secreted from 
the joint or from the upper part of the diaphysis of the femur ; 
we therefore declined to excise the joint, although we had not 
the least doubt about the suppuration of the hip-joint ; the child 
soon afterwards died. At the autopsy we found the joint in a 
healthy condition and the head in the acetabulum. The laSt 
remnants of a diffused osteomyelitis, however, could be traced 
along the femur down to the knee-joint, although the parts 
around the trochanter had been mostly implicated. The bone 
was everywhere thickened, in a sclerotic condition ; fistulas were 
to be seen in different parts ; they were covered with a thick 
pyogenic membrane and were mostly traced in the longitudinal 
section of the bone. Here and there some few sequestra were 
discovered which certainly could never have been found by any 
operation ; not the least trace of a medullary canal. 

The most curious circumfetance, however, was the following 
one, and this also gave us a clue to most of the difficulties in 
the diagnosis mentioned above. The femur, which was now in a 
thoroughly sclerotic condition, evidently had been at an earlier 
period in a very soft state (in a state of osteomalacia). The 
neck, the parts around the trochanter as well as the upper parts 
of the^femur, were perfectly bent to the shape of an S ; the point 
of insertion of the round ligament, therefore, which in the 
normal state is situated almost in equal height with the point 
of the trochanter, had been removed 2 ^-inches beneath this 
spot. The inward rotation of the leg (about 90 degrees) had 
not been accomplished in the hip-joint, but in the bone. In 
the normal position of the epiphysis of the knee-joint the caput 
femoris was pointing almost straight forward instead of side- 
ways. The cartilage of the hip-joint was entirely intact, and 
not one drop of pus to be noticed in the joint, but the slightly 
thickened capsule was firmly attached to the much shortened 
neck and even to the head of the femur. The inflammation of 
the shaft of the femur therefore had at one time, if also in the 
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slightest form, crept on to the hip-joint and had here produced, 
as it happens in similar cases, a slight adhesive or obliterating in- 
flammation of the joint, which resulted in fixture and anchylosis 
of the joint. It was impossible to make a diagnosis ; amputa- 
tion at the large trochanter might perhaps have saved the child- 
Mr. H. Leisrink, assistant-surgeon to the hospital at Ham- 
burg, has quite lately published a minute report about the 
statistical part of the excisions of the hip-joint. According to 
his statement, the mortality after excision on account of caries 
is 63'6 per cent., deducting all uncertain cases as well as those 
which had not been followed up to the healing of the fistolse. 
This is sufficient reason to recommend the operation in those 
cases where the disease is likely to end fatally without it, but it 
shows likewise the necessity of weighing well the pros and cons 
of each especial case, and above all of throwing one's whole 
energy and care into the treatment of coxitis in its incipient 
stage. 

On gunshot wounds of the hip-joint we possess two new and 
really classical works by the American military surgeon, Oeorge 
Otis. They treat on the minutest details up to the time 
of the publication, the whole statistics of excision and exarticu- 
lation of the hip- joint, and prove that after either operation it is 
quite exceptional for a patient to recover, but show likewise that 
a pure conservative treatment has no better result, in fact slightly 
worse than after the operations. The patients with gunshot 
fractures of the hip-joint nearly all succumb. The same ex- 
perience holds ground likewise, I am sorry to say, with xis in 
reference to the late Prussian- Austrian and Franco-German 
wars. I myself saw only about fifteen cases of this injury. 
Three times I resorted to excision, twice after the battles of 
Beaumont and Sedan, once in Dijon. All three patients died ; 
two, as I believe, principally in consequence of bedsores ; in the 
third case we found during the operation a large splintering of 
the pelvic bone. Twelve cases which were treated on the con- 
servative principle succumbed likewise. Amongst the latt-er 
there was one in whom the head of the femur was extracted by 
an incision into the joint, and was found separated and divided 
into two parts by the shot. Now and then I chanced to see 
a patient who had undoubtedly received an intracapsular gun- 
shot fracture of the neck of the femur, which, however, was not 
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diagnosed, and who, after exfoliation of some fragments of bone, 
recovered with a slight shortening and anchylosis of the joint. 

If we now leave out of onr reckoning those cases which arc 
beyond any possibility of help on account of simultaneous injury 
to the abdominal viscera, or on accoimt of severe fractures of the 
pelvic bones, and examine anatomical preparations of gunshot 
wounds of the hip-joint, of which I possess a small but very in- 
structive collection^ we must soon be convinced that for many 
cases an operation must decidedly improve the chances of re- 
covery. Whether the chances may be much more favourable 
for the patient to recover from such an awftdly severe injury is, 
however, another question. For very often the whole head of 
the femur, or large fragments of the same, are lying perfectly 
separated in the cavity of the joint, and recovery therefore can 
only be attained by the extraction of these parts. If we cut 
down into the joint for this purpose it is more than probable 
that we likewise shall remove the sharp points from the frag- 
ments of the diaphysis or even the trochanter, which perhaps 
has been entirely crushed, and thus excision is performed. And 
not very rarely the ball may be imbedded in the neck or head of 
the femur, or it is lying in the acetabulum amongst the osseous 
fragments, and therefore can only be removed by either opening 
the joint or performing excision. 

Although the results up till now have been unfavourable, 
it will be our bounden duty to cultivate in any future war 
as much as possible excision of the hip-joint. According to my 
opinion most of the patients who had to submit to excision of 
the hip-joint during the last war succumbed, because the opera- 
tion was either performed too late or because it was impossible 
to bestow upon the sufferers that care which is necessary after 
such an operation. The two points therefore ought particularly 
to be considered. As long as we are not able to put these 
patients on good beds in order to place the limb in proper 
position, we dare not expect success. 

We still have to mention in some few words those cases in 
which large angled anchyloses of the hip-joint, which do not 
yield to the brisement f orc^, and which condemn the patient to 
the use of the crutch, as he is unable to touch the ground with 
his foot, make an operation desirable. This operation, it is true, 
cannot be called a real excision, but it consists, according to 
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Rhea Barton's plan, in sawing througli the neck of the femur, 
with or without excising simultaneously, a wedge-shaped piece 
of bone in order to facilitate the reduction. This case therefore 
is one of an Osteotomia simplex or cuneiformis. The operation 
altogether may have been performed perhaps twenty times with 
a mortality of 50 per cent. If we consider that this operation 
is merely one undertaken — par complakame — ^in individuals 
otherwise healthy, I think we must hesitate before having 
recourse to it. Fortunately, however, it will be in most cases 
of young persons, where growth of the bone has not ceased, and 
particularly in younger children, possible to substitute for the 
operation breaking of the neck of the femur, or which is still 
more preferable, fracturing the bone just below the point of the 
trochanter. I have succeeded several times in this operation. 
Quite lately I achieved a most brilliant success in a boy, aged 
seven, who was suffering from an old dislocation of the head of 
the femur on the dorsum ilei after coxitis, combined with a 
contraction of the hip at a right angle, and in whom I was 
fortunate enough to fracture the femur at the great trochanter. 
After consolidation of the bone had taken place in a plaster of 
Paris bandage, the patient, who formerly had not been able to 
touch the ground with his foot, walked now without tlie 
assistance of a stick and with scarcely any perceptible limping. 
In adults, however, is the resistance which the bones give to the 
fracturing power mostly so great, that it will be impossible by 
any means to produce the wished- for fracture. Instead of per- 
forming Rhea Barton's operation with the lajdng bare of the 
neck of the femur, it will be more advisable to follow up 
methods more similar to Langenbeck's plan in his so-called 
subcutaneous osteotomy. Four cases of this kind have lately 
been performed successfully in England. 

The practical part of excision of the hip-joint has been 
greatly improved and simplified by Langenbeck's longitudinal 
incision. The injury hereby has become much less severe* 
The former incision encircling the outside of the trochanter, 
and which had been recommended by Anthony Wight, although 
it is often wrongly described as Velpeau's incision, is of a mucli 
severer nature. I have operated, including the operation 
dui*ing the war, about twelve times according to Langenbeck's 
plan, and I decidedly prefer it to any other method; 



BY RICHARD VOLKMINN. 407 

The patient being laid on his side with gently flexed hip- 
joint, a longitudinal incision is made over the great trochanter 
in a similar way as in excision of the elbow-joint over the 
olecranon. The incision touches the axis of the femur, and if 
elongated, would reach the j^sterior superior spine of the iliac 
bone. Its length varies from 2^ to 4 inches. Two- thirds of 
the incision are made into the glutaei muscles above the tro- 
chanter, and one-third on the trochanter. The glutaei muscles 
above the trochanter are then to be separated down to the neck 
of the femur in the direction of the longitudinal incision, imtil 
the neck of the femur and the margin of the acetabulum are 
entirely freed; the capsule is, in the first instance, merely 
incised in a longitudinal direction, and afterwards at both sides, 
at the margins of the acetabulum, slightly notched by a small 
incision ; after this, by gently rotating the femur, the muscles 
inserting themselves at the ^trochanter are separated at both 
■ides by the finger being inserted into the slit of the muscles 
and elevating the fibres of the same. Thus, above remains the 
fascia, and below, the capsule, in firm contact with the separated 
muscles. Lastly, the head has to be dislocated and sawn ofi^, or 
if we do not succeed with the dislocation — any great violence 
must be avoided, for the atrophied femur is easily fractiired in 
its middle — the separation has to be accomplished with a small 
saw (so-called ''Stichsage'^). 

In Germany the sawing through is mostly accomplished in 
the neck of the femur, and the great trochanter afterwards 
removed if it be foimd diseased; in America and England, 
however, the femur is very often removed, on principle, below 
the great trochanter. Sayre, for instance, is of opinion the 
great trochanter ought always to be removed, as excision then 
would be followed by better result; the trochanter if left 
would prove like a cork to the woimd, and would prevent the 
free discharge of secretions. 

The statistics seem to verify this opinion. Out of 56 cases^ 
where the operation was performed below the trochanter, 51*7 
per cent, were cured, according to Leisrink's report, while out 
of 72 simple decapitations, nearly 33 3 per cent, recovered^ 
Bichard Good ("De la resection coxofiSmorale pour carie.*' 
Thdse de Paris, 1869) came to the same conclusion. Out of 49 
excisions in the neck of the femur, 30 cases died, i.e. 61*33 per 
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cent., and out of 56 excisions below the great trochanter, 27 
only died, i.e. 48'21 per cent. If one should not feel inclined 
to attach any importance to these numbers, as yet being too 
small, though Otis likewise came to similar conclusions, it must 
be admitted, that in Germany the -question whether it should 
be preferable to operate above or below the great trochanter 
has not been ventilated sufficiently in a scientific way. With 
regard to my own opinion, I must confess that the removal of 
the great trochanter, contrary to what one should expect, does 
not functionally give a worse result than the simple decapitation. 
Certainly, after the removal of the trochanter, a not incon- 
siderable formation of new osseous substance seems to be 
thrown out, or, under favourable circumstances, a head-like 
shaped bony excrescence is formed, which is not easily done 
after the mere removal of the head, as the trochanter in that 
case remains enveloped in a thick fibrinous mass. The best 
result which I ever obtained after excision of the hip-joint, and 
in which the patient made use of the newly formed joint almost 
as well as of a sound one, was in the case of a boy, where I not 
only removed the whole trochanter, but likewise gouged out 
the diaphysis of the bone, which had been aflfected by central 
caries to the extent of 1 J to 2 inches. 

Roser's horizontal incision at the front part of the joint, an 
operation which, beginning quite close to the external side of 
the central nerve, divides the rectus muscle, the Sartorius, the 
tensor fasciaa latae, etc., is not, according to my opinion, an 
appropriate one for the real excision of the joint, and prin- 
cipally as it merely gives you an opportunity, unless the 
incision is made very large, of performing the operation in the 
neck of the femur. The wound is situated hereby just in front, 
the discharge of the matter, therefore, must necessarily be less 
free. But as an incision for simply dilating the fistul®, which 
are situated in the front of thegoint, or for merely gouging out 
the joint by means of the sharp spoons, or for the extraction of 
the head that has been separated, I think this operation can well 
be recommended. I have performed it in such cases with 
success. 

No excision, in fact scarcely any operation, exists which 
requires such great care and unwearied patience in the after 
treatment as excision of the hip-joint. The excised joint must 
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be kept at rest, and the patient must be so laid that the wound 
at the hip is not pressed, and the surgeon can have free access 
to it, that the dressing and cleansing of the same can be accom- 
plished without moying the patient. A plaster of Paris 
bandage, even if it be managed so that it envelopes the whole 
pelvis as well as the upper half of the sound femur, is not 
sufficient, according to my opinion. For as it is necessary to 
leave the whole part aroimd the trochanter, where the large 
woimd of the operation is situated, open, the femur very soon 
begins to slide upwards in the bandage, which after awhile gets 
loose, or impedes the exit of the discharge by getting just across 
the acetabulum, or even presses against it, and hereby produces 
pain, sets up irritation, and may even be the cause of the pro- 
gress of the caries. During the first weeks it is necessary to 
keep the acetabulum and the surface of the femur well apart, 
and the soft parts well stretched in a similar way as in excision 
of the elbow-, the shoulder-, and the ankle-joints. The cleansing 
of the wound, as well as the formation of healthy granulations, 
make a more rapid progress, while afterwards pelvis and femur 
come into close contact in a similar way as in cases of excision 
of the ankle-joint, as soon as contraction of the grantdations 
takes place, and are transformed into cicatricial tissue. In 
consequence of the above-mentioned sliding up of the femur, 
however, if this be not done the leg retains very often 
such a degree of adduction that the usefulness of the ex- 
tremity may afterwards be severely jeopardised. I have 
been obliged in former years, while only applying the plaster 
of Paris bandage, to contend several times against these 
strongly marked symptoms of adduction of the limb, and have 
likewise seen them, and sometimes highly developed, in patients 
whose joints had been excised by other surgeons. 

With children, according to my opinion, extension with 
application of weights and proper position of the limb, are for 
the present the best means to a satisfactory end. The little 
patient has to be placed upon a divided mattress, of which the 
two different parts, exactly corresponding to the spot where 
the excision was made, are separated by an interstice of several 
inches ; on the side of the sound limb this space is again filled 
up to the middle of the patient's back by an extra pillow fitted 
to it. The interstice remaining on the side of the excision is 
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covered by bed Bheeting well pressed into the space, in order 
that the discharge can drop into it and thus be easily removed, 
and likewise the surgeon may be enabled to cleanse the wound 
without moving the patient. At the same time the buttocks 
rest on an air-cushion, horseshoe-shaped, so that it does not 
touch the operated part. Into the woiind, which has been drawn 
together at the femoral end by a suture or two, a drainage-tube 
is introduced. 

Quiet children rest thus quite comfortably, but now and 
then must be lifted in order to rearrange the sheeting, etc., 
which can be done without any difficulty. Adults and restless 
children must be supplied with a regular plaster of Paris ban* 
dage, as described above, with peMc bandage, and enveloping 
the upper part of the sound limb, at the same time extension 
with weight should be applied, and, if necessary, the patient 
must be placed on a kind of rack described by me.* The sling 
of the adhesive plaster carrying the weight is placed under- 
neath the bandage ; the effect of the traction is not in the least 
interfered with by this firm bandage, as is proved by intro* 
duoing the finger into the joint, for often in the same moment 
even, when the weight is removed, the finger is firmly jammed 
between femur and acetabulum. 

I do not deny, however, that if a mattress or something 
could be invented by which the cleansing of the wound, the 
defeecation by the patient, and at the same time his utter im« 
mobility could be maintained, it would be a great boon* 
Esmarch has lately actually raised these patients by applying 
a plaster of Paris bandage to both legs, and which are then 
slimg up, and only the trunk as far as the sacrum is supported 
by cushions. I scarcely believe that these means can be oom« 
fortable, and therefore can only be recommended for the worst 
cases. 

The result after excision of the hip-joint in cases of caries 
which have well healed, is on the average satisfactory with 
regard to its functions. Billroth's description of the same is 
painted too black, according to my opinion. Certainly half of 
the cases are afterwards able to walk without the assistance of a 
stick, and almost the second half will be enabled to walk with 
the assistance of one ; very seldom crutches are required for 
• In Billroth*8 and Pitha's System of Surgery. 
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any length of time. It is true, however, that the sole of the 
boot on the diseased side has mostly to be raised, sometimes 
even to a considerable extent. Even in those oases of great 
debility and dangling condition of the newly formed adhesion, 
as well as in those where the muscles of the femur remain in a 
state of more or less atrophy, much can be accomplished by 
means of properly worked splints, to which a ring or plate is 
attached for the buttocks to rest upon in a similar way as in 
artificial legs in cases of amputation. Patients who formerly 
were obliged to depend upon crutches are generally enabled to 
walk after a time without the aid of a stick. This kind of 
apparatus, merely consisting of two strong splints, which are 
fastened with a moveable joint to the sole of the boot, and to 
which, above, a pelvic girdle is attached, is always worn by my 
patients for some time after excision, and even tliose who have 
recovered from severe coxitis, have to wear it in the first 
instance, in order to remove the weight of the body from the 
hip-joint. 

Anchylosis scarcely ever takes place after excision of the 
hip-joint, and decidedly most rarely if continued extension has 
been practised. 

With regard to the functional results after axoision of the 
hip-joint on account of traumatic effects (gunshot wounds), we 
scarcely know anything. According to all probability, the 
result will be worse than after caries. 

A most important point remains to be touched upon, and 
the more so as it repeats itself with respect to all tiie other 
joints, vis. the question whether, and how far, excision prac- 
tised in children may impede the future g^wth of the diaphysis. 
We have to consider whether, after excision, the femur of the 
excised side gprows in the same ratio as the sound limb, or 
whether the patient has the sad prospect placed before him of 
having the sole of the boot more and more heightened the 
taller he grows. 

The long bones, as it is well known, principally take their 
growth from th^ two ends, vis. from the cartilage which is 
interposed between the epiphysis and the shaft of the bone. 
Besides, a certain degree of interstitial growth takes place in 
the shaft, if I am not mistaken ; but it is decidedly of minor im- 
portance. Kolliker and otiiers deny it altogether. In excision 
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of the hip-joint; the whole interstitial cartilage between head 
and neck of the femur is removed ; and in case excision is 
performed under the trochanter^ the interstitial cartilage of 
this part of the bone is likewise removed. According to this, 
one might presimie that after excision the femur would cease 
growing at its upper part. 

To this I must reply that the excision of the hip-joint with 
regard to this point offers rather favourable circumstances, as the 
femur attains its growth much less at its upper part than at the 
epiphysis of the knee-joint. The energy with regard to the 
growing process of the two intermediary cartilages is— with the 
sole exception of the tibia, which seems to show equal pro- 
pensities for growing at the upper part as well as at the lower 
— at the long bones very different at the different long bones. 
Radius as well as ulna take their growth particularly from the 
lower interstitial cartilage the same as with the femur, while the 
himierus takes its growth from the upper iutermediary cartilage. 
If, therefore, both interstitial cartilages are removed, we have 
to expect, after excision of the knee-joint in children, the 
greatest shortenings — ^in excisions of the elbow-joint, however, 
the least. If one interstitial cartilage is merely removed, as in 
cases of excision at the shoulder- or hip-joint, we must expect 
a greater shortening at the former than at the latter one, 
etc., etc. 

Altogether, our practical experience seems to agree with our 
theoretical reasoning. It is a pity that only so very few cases 
are recorded in which children, who have imdergone the opera- 
tion of excision, have been imder observation for years after 
healing has set in; and very seldom indeed up to the time 
when the growing process altogether has ceased. We hospital 
surgeons, to whom the cases often are sent from long distances, 
and when cured generally are lost sight of, are not well fitted 
for these continued observations. As far, however, as I can 
judge from a careful perusal of my cases, I may say with 
regard to excision of the hip-joint, that the cessation of growth 
in the limb is not very considerable, certainly not more than 
we observe in cases of spontaneous cure. 

After this, very often the growing process is likewise im- 
peded in the diseased limb, the extremity does not grow in the 
same ratio as the sound one ; and to the shortening of the leg. 
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which may be produced by pelvic distortion, or by carious 
defects, or spontaneous dislocation, or something of the kind, 
may be added a more or less shortening of the bone itself. 

From the foregoing remarks, one might conclude that the 
shortening merely depended upon the destruction of the upper 
interstiti^ cartilage of the epiphysis of the femur; and the 
more so as post-mortem examinations, as well as preparations 
in pathological museums, show that in severe cases of coxitis 
the carious defect very often extends much beyond this carti- 
lage; that occasionaUy the head of the femur gets entirely 
separated from this cartilage .during the suppurating and 
granulating processes, and that then not a trace of the cartilage 
remains ; and that, lastly, in other cases again the inflammation 
may produce a synostosis between head and neck of the femur, 
after which the growth of the bone of course ceases. The 
careful examination of those patients in whom the limb has 
ceased growing, shows, however, that this supposition is not 
exactly the right one, and that with regard to the shortening 
of the limb the process at the interstitial cartilage of the femur 
is of minor importance. Without exception almost, the tibia 
of the affected side is likewise not of the same length as the 
sound one, and its shortening is sometimes equal to that of the 
femur — ^nay, I have seen several cases in which the shortening 
of the whole limb was principally due to the tibia. The foot 
remains likewise smaller than that of the soimd limb. Un- 
questionably therefore we have to look for the principal reason 
of the impeded growth in the defective function of the diseased 
limb, viz. we have to, consider it as an atrophy induced by 
inactivity.* The history of the different cases proves this fact. 

* I find that my opinion on tMs point is in opposition to that of my 
esteemed friend. Professor Konig,who, in his work on " Excision of the Elnec- 
Joint in Children," does not believe in this kind of impediment with regard 
to growth. But he is decidedly wrong. The knee-joint was badly suited 
for deciding this question. A number of measurements undertaken on the 
shortened limbs of persons who have been suffering from coxitis of long 
standing will easily convince him that he is wrong. And certainly one 
dare not admit to him that on the supposition of impediments in growth 
in consequence of not using the limb merely, " unknown pathological, or 
pathological facts not easily to be accounted for, should be hidden from 
view." For the influence of functional irritation with regard to the nourish- 
ment of the different parts of the body is a general law, and nowhere is 
this influence more shown than in the muscular and osseous system. 
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The limbs which are principally affected in thig way are to be 
found in those children who, on account of the aeveritj of their 
malady, or on account of the sharp angle of the limb, have for 
a long time been prevented from using it. 

Under these circumstances, the removal of the interstitiAl 
cartilage which may still remain is of small consequenoe at 
the excision of the hip-joint in children. If by excision the 
child should regain the use of the limb up till then uaelessy the 
operation may rather be the means of preventing than of 
favouring the impediments of growth. With regard to most 
of the other joints, circumstances are different. Henoe the 
reason why I thought it desirable to discuss more minutely the 
importance of the interstitial cartilage with respect to the 
growth of the bone. In the following pages we shall be obliged 
to follow up the same question at each particular joint. 



ON EXCISION OF THE KNEE-JOINT. 

If we now come to consider the knee-joint, I undertake 
with still greater dij£dence its excision than that of the hip* 
joint. It is true that the white-swelling of the knee is a disease 
of longer duration than coxitis, and that at the same time the 
treatment with plaster of Paris bandages, extension, etc., in 
some respects is of less use than in diseases of the hip-joint. 
The idea therefore is not far-fetched, whether it might not be 
advantageous to excise the joint in those cases which go on for 
a long time and yield to no treatment, and whether one might 
not even be justified in having recourse to this operation in 
those cases in which the joint has not reached the stage of 
suppuration, where the articular surfaces have not yet become 
carious, but where, nevertheless, the disease goes on steadily 
increasing, and where continually the joint is attacked by fresh 
inflammation. 

According to my opinion now, the excision of the knee- 
joint is in those cases — at least with regard to us in (Germany 
— an operation not yet to be justified. The mortality after this 
operation is with us much too large, while, after all, merely a 
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small number of the chronic fimgous inflammations of the 
knee-joint reach the suppurative stage with fistulous open- 
ings, manifest actual caries, and hereby really jeopardise the 
patient's life. 

I am sorry to say we do not yet possess sufficient statistical 
records about the important point of either the frequency 
of the formation of fistuloiLS openings, or the mortality in 
cases of fungous'inflammation of the knee-joint. 

In England — where in many instances different principles 
are followed up, and an excision of the knee-joint is sooner 
decided upon than with us, excision is even performed in the 
periarticular inflammation of the knee-joint — circumstances are 
seemingly different. 

The opening of the joint certainly takes place more fre- 
quently, which I should feel inclined to ascribe to the circum- 
stance that plaster of Paris or other firm bandages are less 
frequent, scarcely yet methodically employed ; while, on the 
other hand, the result with regard to mortality is in England 
much better than with us. English surgeons save many more 
liyes by excision than we do. 

I do not think that this entirely and only depends upon the 
circumstance that English surgeons are in the habit of excising 
the joint at an earlier period; that the patients, therefore, 
are placed imder better circiunstances, are not debilitated so 
much by previous suppuration, and have not so frequently 
fallen into a state of tuberculosis. Although I >vill not deny 
that this circimistance may be of great importance — amputations 
likewise in England are followed by far better results than with 
us, and to compoimd fractures even fewer patients succumb 
— I feel inclined to think that the difference of race may have 
much to do with this particidar fact. We notice, for instance, 
that the French bear woimds much worse than we Germans 
do, and the mortality after all severe operations and serious 
accidents seems to be much greater than with us. Another 
point however is, according to my opinion, the practical part 
of the after treatment in excision of the knee-joint, which, 
including perhaps all the capital operations, is decidedly better 
managed in England than in Germany; again in Germany 
better than in France. 

How high the mortality after excision of the knee-joint in 
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Germanj may be, cannot yet be ascertained exactly. I think 
we may not be far from wrong in supposing that up to the 
present time half of the nimiber, or even more than half, have 
died in consequence of the operation itself; from the second 
half those cases even are to be deducted in which remaining 
fistulse did not heal, and succumbed some years after firom tuber- 
culosis or albimdnuria ; and other cases in which, later, amputa- 
tion had to be performed. Out of a number of 104 excisions 
of the knee-joint which have been exclusively performed by 
German surgeons, exactly 52 — viz. 50 per cent. — died, accord- 
ing to the statistics of Mr. Knoll (Diss, inaug. Leipzig 1866). 
With children we fare better. According to the statistics of 
Eonig, who has computed 122 cases of excisions in children 
(but performed by surgeons of all nations), 62| per cent, were 
cured. 

As matters now stand, it will be best to have recourse to 
excision in the knee-joint only in those cases where the disease 
begins to endanger life, where hectic fever has set in, the patient 
loses flesh, the existence of an intra-artictdar suppuration mani- 
fests itself, and a long-continued rational treatment has utterly 
failed. The number of fistulsB or abscesses in the immediate 
neighbourhood of the joint is of little importance with the 
knee-joint in deciding the question whether a conservative 
treatment may be of any avail, as at this joint mostly periar- 
ticular abscesses of the thickened tissue of the white-swelling 
may exist without grave implication of the joint itself. With 
the gouging out of the fistula) and abscesses, followed bj" 
cauterisation, I have cured a not inconsiderable number of these 
unhealthy-l^^oking, suppurating knee-joints, and not unfre* 
quently with a tolerably moveable joint. 

On the other hand, we meet with sad cases of atonic caries 
of the knee, with abundant and cheesy-like appearance of 
matter in the joint, and with early destruction of the ligaments, 
which are little inclined to discharge. 

The prognosis after excision of the knee-joint however is, 
in my opinion, a very different one, according to the condition in 
which we find the opened joint. In a case of atonic caries, where 
the synovial membrane is scarcely injected, only slightly 
thickened, without any granulations, and where an abundant and 
even cheesy-like pus is contained in the joint, an operation is 
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often followed by a putrid suppuration, with septic fever, where 
it is quite an exception for the patient to recover. It is very 
likely that by-and-by we shall amputate such a patient on the 
spot. If the joint, however, is filled with an abundance of red 
granulations — ^the inflammation therefore an entirely fimgous 
one— the reaction which follows is much less severe. In such cases 
I have several times found that the fever which existed before 
the operation ceased entirely, or almost entirely, directly after. 

In traimiatic suppurations of the knee-joint, as they occur 
in civil practice, in consequence of penetrating, incised, or 
punctured wounds, or even severe contusions, I must condemn 
the secondary excision in the same way as I condemn the 
secondary amputation. The chances for the patient are neither 
improved by the one operation nor by the other, and I believe 
that a well managed conservative treatment, firm bandages with 
plaster of Paris, etc., ice, incisions made at the proper time> 
injections with concentrated solutions of nitrate of silver, and 
treatment with weights if necessary, will yet save most of the 
patients. I also do not feel inclined to abandon the conserva- 
tive treatment if matters go wrong, when suppuration gets 
abimdant, and burrowing abscesses are formed. If the patient 
is not able to stand a simple traumatic inflammation of the 
knee-joint, he will also not be able to bear the high amputation 
of the thigh which would now be necessary. Only quite ex- 
ceptional circumstances would persuade me to deviate from this 
principle. I would amputate, for instance, if pyaemia set in. 
It is scarcely necessary to observe that the prospects for recovery 
are very slight indeed. Once, however, I was so fortunate as 
to save a patient's life by the high amputation of the thigh, who 
had had thirteen diflerent rigors, a thoroughly icteric com* 
plexion, and was delirious. In civil practice I have only ven- 
tured once to perform excision in a case of traumatic inflamma- 
tion. The case was quite an exceptional one. It happened to 
an engine-driver, who, jammed in by the engine which had 
been upset, had received so severe a bum of the knee-joint that, 
after removing the charred surface, not only the joint was laid 
baroi but even parts of the external condyle of the femur and of 
the pateUa, which had been destroyed by the bum, were exposed 
to view. This patient likewise recovered, and walks about well 

with his anohylosed and slightly diortened limb. 

E £ 
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Excisiou of the knee-joint on account of gunsliot wounds 
has been crowned in the late war with but little success. Most 
of the patients have died. Whether performed as primary or 
secondary operations, they have proved more dangerous than 
amputations of the thigh. Principally it has shown that in the 
majority of those cases in which excision might be permitted, 
viz. in small fractures, simple perforations, impressions and 
grazing of the condyles, comminuted fractures of the patella, 
and particularly in the pure injuries of the capsule — the con- 
servative treatment gives us more prospect of success than the 
excision. Primary excision, from which, perhaps, one might 
expect most, is hereby already limited. It is a fact that during 
the last war a great number of perforating gimshot wounds of 
the knee, with or without injury to the bone, have recovered by 
conservative treatment. I have seen more than twenty cases 
myself. If excision, however, is only performed in those cases 
where conservative treatment has been tried and has failed, we 
are not likely to be pleased with the result. Excision of the 
knee-joint in military practice has therefore for the present 
been given up by most of the German surgeons. The greater 
nmnber of those who had still performed their operation in 
certain cases as a final experiment during the Prussian- Austrian 
war, have abandoned it on principle in France. Such has been 
the case with me. In 1866 1 excised the joint in three different 
cases, which now I should have treated, without exception, on 
conservative principles. All three patients succumbed — two of 
them some few days after the operation ; the third, it is true, 
several months after a firm consolidation had taken place 
between tibia and femur, and I had been in hopes of saving 
this patient. I have to state, however, that we must not con- 
sider this question of excision of the knee-joint in military 
practice as a settled one ; for the niunber of cases has not been 
large, and the operation has not been performed sufficiently often. 

At last excision of the knee-joint, or instead of it the 
equivalent removal of a wedge-shaped piece of bone a little 
above the crevice of the joint, has been undertaken in cases of 
anchylosis with sharply curved angles, and when the brisement 
forc^ could not be of any more avail. I do not perform this 
operation on account of its mortality still being too large a one, 
although some surgeons have been very successM with it — as, 
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for instance, Bied — and because I have been successful until 
now in enabling patients, by different appliances, to walk with- 
out the assistance of crutches. In a case, however, of a strongly 
curved angle of the joint, where caries still exists, if it cannot 
be removed otherwise, and particularly when combined with 
dislocation of the tibia backwards, and strongly marked ever- 
sion of the foot, I might be induced to perform excision, where 
I otherwise should have followed the conservative treatment. 
I should much rather feel inclined to follow in osseous anchylosis 
a treatment which has lately been recommended from America, 
and been in that coimtry successfiil in several cases, and is 
an imitation of Langenbeck's subcutaneous osteotomy. The 
operation is performed by making a hole straight through the 
obliterated joint by means of a drill ; a strong steel is then 
inserted into the hole, and the joint is broken asunder. 

For excising the knee-joint I recommend in all cases, and I 
prefer this method to all others, the slightly curved incision in 
front of the joint, which, beginning at the epicondylus of the 
one side, traverses over the tuberositas tibiaD to the other. 
After the flap has been dissected up, the knife dividing the 
ligamentum patellsB penetrates into the joint in order to cut 
the lateral and cruciated ligaments, the knee being strongly 
flexed, unless they have been destroyed by the suppuration. In 
following this method of incision one is enabled, without injur- 
ing in the least the soft parts, to remove with the saw, with the 
greatest ease, as much of the femur and tibia as altogether is 
permitted. No other joint, as is well known, gives us such 
limited space. One ought to apply the saw always quite in the 
broad surface of the bones. Should this not be possible — as, 
for instance, in gunshot wounds, where the splinters may reach 
into the diaphysis — ^we must instantly amputate the limb, which 
can quickly be accomplished by retaining the flap in front which 
was originally intended for tiie excision. A great advantage 
of this method is likewise the circumstance that both comers of 
the flap are situated as low as the anatomical circumstances 
permit. If the patella be sound, it should be retained and 
remain in the flap ; if it be diseased, it should be afterwards 
removed. According to my experience, however, it is of great 
advantage if it can be retained, as otherwise the flap will become 
very thin, and adapts itself less well. I therefore have several 
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timts merely 8oraped the patella in cases of superficial caries, 
or removed a thin layer of it with the saw. It is important to 
make always the curved incision right down to the tuberositas 
tibiee, in order that the flap, after adapting itself to the bone> 
may overbridge it well, and that the margin of the flap may 
not interfere with that of the severed bone. Healing by first 
intention, and preserving the same during the stage of sup- 
puration — ^principally when the sharp margin of the divided 
femur is inclined to become slightly elevated — is hereby gfreatly 
favoured. 

The different forms of the longitudinal incisions, all of 
which, however, I have practised on the living subject, are much 
inferior, according to my opinion, to the curved incision just 
mentioned. If, for instance, we have a case of white-swelling 
before us, with more or less thickened skin by infiltration, the 
longitudinal incision will have to be made of considerable length, 
and even then it will not be possible to get hold of the epiphysis 
without using much force, and thereby injuring the soft parts. 
The conditions are likewise not favourable for evacuating the 
discharge. The possible preservation of the ligamentum patellae 
by emplojring the longitudinal incision can scarcely be of much 
importance^ as the ultimate result of the operation will after all, 
with few exceptions, be the loss of the movements of the joint, 
viz. firm anchylosis. And, strange to say, in these oaees— 
there may be, perhaps, four on record— in which, after excision^ 
a moveable and yet strong joint capable of bearing the weight 
of the body has been the result, the Ugamentum patellar has 
oftener beiai destroyed than preserved. But there is another 
point to be considered. The result of excision of the knee-joint 
is at present in Germany so much less favourable than in Eng- 
land, that it does not well behove us to endeavour to improve 
on their greater or more favourable experience with regajxl to 
the practical part of the operation. The English surgeons 
always open the joint by hroaA incisions, which sever the liga^ 
mentum patellsB, and lay the joint well open in front, either by 
the U or even by the H incision. I think we do well if, for the 
present at least, we follow their example until our results are as 
good as theirs, and for the time being make no ftirther experi^ 
Inents in Germany in the mode of operation. 

In removing the epiphyses of the knee-joint, cue should h€ 
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as sparing as possible. It very often suffices to remove of the 
tibia merely a slice of the tidckness of a thin pasteboard, or 
merely to gouge out the superficial layers by means of the 
sharp spoon, although, on the other hand, it will be necessary 
to take the remnants of the semilunar cartilages, in case they 
still be there, carefully away. Very sparing indeed we have 
to be with the removal of the bone in cases of children, and the 
more so the yoimger they are. The femur, as we have men- 
tioned above, grows especially, and the tibia very energetically 
at the epiphyses of the knee-joint, and there is no part of the 
whole skeleton where the longitudinal growth of the body is 
going on to such an extent as near the knee-joint. The epi- 
physal cartilages are besides located so near to the free surface 
of the joint, that they have always to be sacrificed in extensive 
excisions of the joint. In consequence of excisions of the 
knee-joint in children, therefore, we decidedly have noticed the 
greatest impediments to growth. 

Already in my article on the ' Diseases of the Organs of 
Locomotion,' in the " System of Surgery," by Billroth and 
Fitha, I have described and illustrated a case of Pemberton, 
in which by excision of the knee in a boy aged twelve, 2^ inches 
of the femur and 1 inch of the tibia were removed, and with it 
doubtlessly both epiphysal cartilages, and in which, six years 
after, the whole extremity was shortened by 9 inches. More 
minute details about similar cases we find in a work by Himiphry 
and by Konig, who has lately again discussed this question. 

In children, however, it is scarcely ever necessary to go 
with the excision beyond both interstitial cartilages. It is, 
moreover, an entirely erroneous idea to think it necessary to 
operate always in an absolutely healthy part, when we excise a 
large joint with a simple synovial sac. The fact that in caries 
of the shoulder-* or hip-joint, tho diseased glenoid cavity, or the 
acetabulum, is almost always left behind without any injurious 
effect, proves the contrary. In the subperiosteal excision, as 
practised nowadays, we leave on purpose the highly-diseased, 
fungous-like, degenera;t;ed synovial membrane behind, and even 
in those cases in which the disease originated in them, and the 
surfaces of the joint are only slightly affected. Excisions in 
chronic inflammation of the joint do not only act by removing 
every diseased part«-*«s, for instance, in operations for cancer — 
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but a great deal of tho eflTect is due to the operation itself. In 
the place of ulceration and fungous overgrowth, simple trau- 
matic processes are substituted, which, according to our expe- 
rience, are inclined to take a normal evolution, to end with 
regeneration and cicatrisation, viz. they are inclined to heal. 

It is the question of a principle which* is continually used 
in surgical practice — ^to give chronic, more or less specific, 
processes a diflferent direction by inciting an acute traumatic 
inflammation. If it be different, it were not possible that lately, 
again, a distinguished English surgeon, Thomas Bryant, should 
have proposed to treat chronic fimgous inflammations of the 
joint simply with extensive incisions, and in a great number of 
which he had the best results ; and amongst them he mentions 
five cases in children between the ages of two and nine, who 
were afflicted with chronic fungous inflammation of the ankle- 
joint. The movement of the joint was preserved in all five 
cases. I should not feel inclined to imitate this proceeding in 
chronic cases, however beneficial it often may be in the acute 
itage. If we can get on in those cases without excision, it will 
be less dangerous, and certainly more effectual, if we have 
recourse to the gouging out of the joint through already 
existing fistulous openings, or small incisions made for that 
purpose. 

Before I knew that excision might be combined with the 
most extensive removal of the spongy part of the bone, and I 
might risk leaving of the epiphysis a thin layer behind, merely 
consisting of the periosteum and a slight portion of the cortical 
bone, and this without any ill effect, it happened twice to me 
in excision on a child that I did not remove a very consider- 
able 'pSLTt of carious bone, as I was not allowed to amputate, 
and the excision to a large extent would have frustrated every 
prospect of success ; and yet both children, although slowly, 
recovered. Only with regard to the smaU joints of the carpal 
and tarsal bones it may be a serious matter, as may be easily 
imderstood, of leaving even small particles of diseased bone 
behind. 

We therefore may lay it down as a rule, to remove in 
excision of the knee-joint in children merely at first a thin slice 
of bone, and, in case this should not suffice, not to go on with 
the saw, but with the gouge (spoon). The softened, broken- 
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down osseous tissue has to be scraped out careftdly, leaving the 
often much-thinned cortical substance with the periosteum 
behind, until we find at last the bone in a pretty healthy con- 
dition. The epiphysal cartilage is often by these means laid 
entirely bare from the side of the joint ; we may even find it 
perforated by a fistulous opening, through which we have then 
to introduce a small spoon (gouge), in order to remove every 
diseased particle at a greater depth. Even extensive excava- 
tions of the whole broad part of the shaft are, in case of neces- 
sity, preferable to a very extensive excision, as the immediate 
growth of osseous substance seems to be more exuberant and 
the injury is well borne by the patient. In a case of very 
extensive excavation, it may be advisable to make a counter- 
opening at a proper part of ttie bone, or to put even a drainage- 
tube into the excavated bone. I have done this twice, and with 
success. In very young children it will often even not be 
necessary to remove any part of the tibia with the saw ; we 
shaU be enabled to take the diseased part away merely with the 
spoon (gouge). If the epiphysal cartilage can only partly be 
saved, it seems advisable not to sacrifice any more of the same 
than is actually necessary. Although we cannot be quite sure, 
yet experience seems to prove that even small remnants of the 
interstitial cartilage might be the means for the further growth 
of the bone. We have then to take great care that after the 
operation the two surfaces— or, in those cases where the can- 
cellated substance has been removed by the spoon, at least the 
margins — of the bone are well adapted to each other. 

Another question is, whether it is desirable that the two 
surfaces should be firmly pressed together in the bandage — 
whether they should be placed in direct contact ; and in that 
respect, therefore, the knee-joint should be an exception to the 
rule which we follow up in cases of excision of the other 
joints. This question has not been sufficiently discussed — 
certainly not yet answered in a satisfactory way. One might 
well imagine, that by this the stagnation and putrefaction of the 
discharge in the narrow space between the two sawn surfaces 
might be favoured, and the rapid growth of healthy granula- 
tions from the siirfaces at the same time might be prevented. 
I have therefore purposely left in the two last cases of excision 
of the knee-joint, and which were successful, a space the 
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breadth of the small finger between the two surfaces. As soon 
as cicatrisation set fairly in, the two ends of the bones were 
nevertheless drawn firmly together. But of course we can 
form no positive conclusions from only two successful oasee. 
One might well imagine that a greater separation of the sawn 
surfaces may easily happen in the after treatment of English 
surgeons, as they are not in the habit of applying a plaster of 
Paris bandage, and by means of their splints, etc., would 
scarcely be able to keep the bones in firm apposition. The 
application of a plaster of Paris bandage, as followed up by 
Langenbeck's school, in the after treatment, however, is with* 
out any doubt the most convenient one for the surgeon as well 
as for the patient. I am accustomed to apply it even before 
the application of the sutures, in the following way : — ^After thigh 
and leg have been well wrapped up in cotton- wool and flannel 
bandage, the front and sides of the joint merely being left 
imcovered at the points of incision, I apply a long and narrow 
plaster of Paris compress along the flexor side, which, com- 
mencing just below the tuber ischii, reaches almost down to the 
heel. Its breadth is so limited, that it does not touch the angle 
of the incision at either side. This compress is made by folding 
a long strip of lint twelve or flfteen times together, and dipping 
the same into plaster of Paris water, and is, as it adapts itself 
most minutely to the shape of the limb, decidedly preferable to 
any popliteal splint, even to that of Watson's. After this the 
compress is well fixed by applying plaster of Paris bandages 
round the whole limb. The front part of the knee is left 
imcovered. Before the bandage has got thoroughly hardened 
one must take care that thigh and leg are not kept in thorough 
extension, but are slightly bent, as this position will be more 
convenient for the future use of the stiffened limb. In order 
to give even a stiU stronger support to the front part of the 
bandage, I apply a large .J"T^ shaped iron stirrup, which. 
consists of a thick, one-inch wide band of iron, and which I 
myself always bend to suit each separate case. It overbridges 
the front and otherwise imcovered part of the joint, and is fixed 
to it at a distance of a hand's-width by plaster of Paris 
bandages. The foot has remained until now uncovered^ and 
the flap has likewise been left unfasteued. The flap is now 
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turned back once more, the wound oleanted out^ and the two 
surfaces of the bones well adapted according to wish. At last 
now, after making sure that all bleeding has ceasedy the sutures 
are carefully applied, which certainly is a matter of some 
difficulty, on accoimt of the large iron stirrup, but yet can be 
accomplished with perfect accuracy. The comers of the 
woimds are always left open ; a drainage* tube is passed right 
across through the joint. 

The bandage thus arranged, with an opening as free as 
possible in the neighbourhood of the joint, keeps the limb at 
perfect rest, and is of great firmness. If matters go on weU, 
this bandage has to remain until perfect consolidation has taken 
place, without being changed during the whole time. In order 
to prevent the discharge from getting between the part of the 
bandage imdemeath the knee and the skin, two large pieces of 
oiled skin are fastened with coUodion to the skin on each side 
of the joint beneath both comers of the woimd, and as far as 
the plaster of Paris bandage is wanting, by which means the 
discharge is drained off into basins ready to receiye it. The 
extremity is for this purpose either slung up by its foot*pieoe, 
or raised by a clump of wood or hard pillow in such a way that 
the space under the leg remains hoUow. 

In successful cases healing takes place almost without 
exception by forming a firm anchylosis between femur and tibia, 
but union is not always a bony, very often merely a strong 
fibrous one. Traces of passive mobility are not imfrequently to 
be noticed. If firm union does not take place we have to 
amputate the limb, or the extremity will be perfectly useless for 
support. Altogether failures after excision are nowhere so 
frequent as at the knee-joint. Suppuration goes on profusely, 
granulations which are growing out of the fistulous openings 
have an unhealthy aspect, the patient is feverish every night 
and gets weaker and weaker, in the joint no trace of consolida- 
tion shows itself, and at last we have to make up our mind to 
amputate. But even if everything goes on according to wish, 
the after treatment is a very tedious one. If occasionally a 
patient may get well in two months, generally three or four 
months are required until he can leave his bed on crutches, and 
five or six imtil he is enabled to walk with the assistance of a 
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stick. In cases of long-standing caries the healing process is 
dragged on often to a great extent ; sometimes it seems as if the 
condition of the patient had not been altered by excision. The 
reaction following is merely trifling, the joint attains quickly a 
certain degree of firmness, remains, however, bulky and swollen, 
and the fistuloiis openings as well as some parts of the incision 
discharge as freely as before. In a case of this kind healing 
was accomplished in a girl, aged seven, who was frequently after- 
wards treated with gouge and cautery, only at the end of the 
fourth year ! Should healing have taken place the residt is, with 
respect to the usefulness of the excised joint, on the average a 
very satisfactory one. This applies principally to adult cases, 
or, at least, excepting those of children where an impediment 
takes place in the growing of the excised joint, but which 
subject I need not dwell upon again. The patients are enabled 
to walk well with a thick sole to the boot, and generally better 
than with a partially anchylosed and partially dislocated knee- 
joint, very often the result of a carefully treated and spontane- 
ously cured case. As a rule the extremity can bear a good deal 
of fatigue. The sole of the boot ought never to be made of 
such a thickness that it would equal the former length of the 
leg. If the knee is stifE the patients walk better with a shorter 
leg, because in that case they will not so easily, in walking, hit 
the ground with the tips of their toes. At last I must still 
mention that in all these cases, where ultimately no bony 
anchylosis has taken place, and if even only a trace of passive 
mobility is to be noticed between femur and tibia, it will be by 
far the best to let the patient wear for some time a firm 
apparatus for the knee. If this be not complied with, some 
imlucky dislocations and angular curvatures may by degrees 
take place, circumstances which it will be difficult, or even not 
possible to alter afterwards, and will impede the usefulness of 
the extremity. Principally in those cases, in which the healing 
of the limb was not accomplished in a straight, but in slightly 
flexed, and altogether, as we have seen, more favourable way, it 
is of great importance to have due regard to this point. 



BY RICHABD VOLKMANN. 427 



ON EXCISION OF THE ANKLE-JOINT. 

In order now to conclude^ I have now only to speak on 
excision of the ankle-joint. Of having this operation introduced 
into practice is only due to Professor von Langenbeck. For 
although there have been before his time, now and then, several 
cases operated upon, yet they were either merely uncertain 
experiments, not imitated by any other surgeons, or they were 
only extraction of splinters, or simple removal by the saw of 
pieces of bone not reducible after compoimd fractures and dis- 
locations of the ankle-joint. Those cases of excisions undertaken 
by Astley Cooper, and which are frequently cited by other 
surgeons, have to be placed, according to my opinion, under this 
class. The typical excision of the ankle-joint is only known 
since that time, when Langenbeck, after the last Schleswig- 
Holstein war, put on record that wonderful success which he 
obtained through it, after the crushing of the bones constituting 
the ankle-joint. Since that time only has excision of the ankle- 
joint become common good of the surgeon, and one has com- 
menced to propose certain indications for this operation, and to 
discuss its value against the mutilating operations and the 
conservative treatment. It is true that the discussions have 
almost only been going on in Germany ; beyond Germany and 
even England, where the surgeons altogether are so fond of 
excisions, is the excision of the ankle-joint scarcely known up 
to this day. 

Although our own experience of this operation dates only 
from not quite ten years, we are yet able to note one decided 
fact, viz. that the functional residt of this operation altogether 
is a very favourable one, and certainly more favourable than 
with any other joint. The connection between the excised 
bones of the leg and the foot will become almost always so firm, 
that the extremity will be able to bear the full weight of the 
body, and equally well, whether a firm anchylosis or a moveable 
new joint be formed. 

The nimiber of cases at present on record is not large enough 
to judge with what frequency one or the other mode of healing 
takes place. Some surgeons are of opinion that anchylosis 
would be more frequent, and that opposite views were mostly 
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based on fallacies, as after the loss of the mobility of the ankle- 
joint, the joint known by the name of Chopart's would gain a 
compensating mobility. All patients, whom I have operated 
upon, retained, however, all the desirable movements of the 
ankle-joint, and the articulating angle was, upon the average, 
very large. In one case, it is true, there was only an angle of 
20 degrees^ in several oases, however, three-quarters of the 
normal movement, or even more than that, was obtained. 

Of great importance for achieving this favourable result may 
be the circumstance that no excision can be accomplished so 
easily and so well subperiosteally as the excision of the lower 
parts of tibia and fibula, where no muscles and tendons are 
inserted, and that on that account the regeneration of the 
removed bone is likely to become a more perfect one. This, 
particularly, is to be noticed with regard to the tibia, in which, 
altogether, we may say the regeneration of lost particles goes 
on with great activity. Even after extensive excisions, the 
formation of a very massive and broad epiphysis, with a thick 
malleolus, takes place ; the shape of the foot in the neighbour- 
hood of the malleolus, therefore, if only some time has elapsed 
after the excision, and some part of the over*abundant oallus 
has been absorbed, appears scarcely, or even not at all, altered. 
The regeneration of the fibula, viz. of the external malleolua, 
seemed to go on, in all cases almost which I saw, with a little less 
energy. This may partly depend, perhaps, upon the circum- 
stance that after excision of the ankle-joint, very easily a slight 
degree of pes valgus is produced, which, however, does not 
interfere with the usefulness of the limb. It is questionable 
whether osseous regeneration ever takes place from the exoiaed 
astragalus — we certainly ought not to expect anything of conse- 
quence. 

Altogether the result of osseous regeneration after excision of 
the ankle-joint is so enormous, that, upon the average, three- 
quarters, or even more, can be reproduced of the part that has 
been lost by the operation, at least with regard .to traumatic 
cases and secondary excisions. Not rarely is the shortening 
merely an eighth of an inch or thereabouts, or is even wanting 
altogether. I have myself seen a ease in a young girl who at 
regular intervals, now and then, caUs upon me. The frequently 
xmdertaken measurements do not show the least difierenoe in the 
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length of the two extremities. Acoording to all appearance 
one can likewise remove large parts of the tibia and fibula 
without compromising the result of the operation and the 
future usefulness of the limb. The Austrian Captain Bochart 
receiyed, on May 27th9 1866, at the battle of Trautenau, a gun- 
shot woimd, and the ball, smashing the tibia and fibula two 
inches above the malleoli, and producing a T fracture into the 
ankle-joint, remained in the joint. In this instance I excised, 
on August 14th| under seemingly very unfavourable circum- 
stances-^the heel besides showing a large sore — the ankle-joint 
by sawing a slice off the astragalus, and Removing altogether 
about d| inches from the tibia andjfibula, including the formerly 
extracted splinters. The limb shows after the healing, it is 
true, a shortening of 1| inch. The ankle-joint, however, is 
normally shaped, is firm and actively moveable to a not incon- 
siderable degree, and the patient is enabled to be on his legs the 
whole day without any inconvenience. Similar extensive 
excisions have been performed by Langenbeck, Hiiter, and 
other surgeons. A too moveable joint (Schlottergelenk) appears 
to be unheard of after excision of the ankle-joint. What 
altogether, however, an excised ankle-joint under favourable 
circumstances may be able to do and to bear, is shown in a 
most wonderful way in a girl suffering from hemiplegia. 

M. S., at present aged fifteen, was attacked when twelve 
years of age with hemiplegia of the left side (facial paralysis, 
paralysis of the arm and leg). The paralysis began with 
ansesthesia of the little finger, and was complete after an 
elapse of ten or eleven days. Her intellect remained clear, the 
patient was not feverish, and her medical attendant thought at 
the time that hereditary syphilis was the cause of this attack* 
In the course of the next few months the facial paralysis 
improved very much, that of the leg in a slight degree, so that 
one can notice now some power of movement in the toes. The 
arm remained entirely paralysed, and the condition of the 
patient is to-day the same as it was then. About nine months 
after this attack, in the spring of 1869, a tense elastic swelling 
showed itself, according to the patient's opinion, in consequence 
of a distortion, on the right fibula just above the ankle-joint^ 
and which had the appearance of a node* After having 
remained for a year in this condition, the swelling dispersed and 
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was transformed into an ugly-looking, suppurating sore^ at the 
bottom of which the deeply excavated carious bone was lying 
bare. In the beginning of May (1870), suddenly perforation of 
the ankle-joint took place, the joint secreted a foetid discharge, 
and I then found the patient, when I was called in, in a most 
pitiable condition : the child was greatly emaciated and had 
high fever, the ankle-joint was dangling about, ligaments and 
cartilage were destroyed ; the suppuration was abimdant and of 
bad odour, and many fistulas were burrowing along the inner 
side of the calf of the leg. On May 16th, 1870, 1 performed 
excision of the ankle-joint by removing about one inch firom the 
tibia and one and a half inch from the fibula, and gouged out 
besides a good deal from the astragalus. In the beginning of 
September all wounds were closed, but only at Christmas the 
patient was allowed to walk, and soon then gained great pro* 
ficiency. The movements are executed with great energy and 
accuracy, and the patient is able to walk about from morning 
till night without the assistance of a stick, and rests herself, on 
account of the paralysis of the other foot, almost entirely on the 
excised one. A shortening cannot be proved by measurement ; 
the shape of the foot around the malleoli is so normal a one, 
that when covered with a fine stocking nobody will think that 
such a serious operation has been accomplished at this part. 

Whoever witnesses for the first time an extensive excision 
of the ankle-joint, and perceives how, immediately after the 
operation, the foot is merely connected with the leg by a thin 
cylinder of soft parts, how every firm hold is wanting, how, in 
the real sense of the word, the foot is merely held by the skin, 
must necessarily feel the greatest admiration for the splendid 
aptitude of the human body by which it is empowered to repair 
such immense injuries. 

But excision of the ankle-joint is not merely, with regard to 
its functions, a most wonderful operation, the mortality after it 
is likewise very low, the number of the mishaps a small one. 
Of about one hundred excisionsof the ankle-joint which have been 
performed since Langenbeck's famous commimications, during 
the last six or seven years, decidedly more than 75 per cent, of 
the patients have gained a useful limb.* I myself have per- 

• With regard to the statistic of excision of the ankle-joint, vwfe the veiy 
carefully written dissertation of a pupil of mine, recording 104 cases (not 
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formed the operation twenty-one times, and have only lost tliree 
patients by death; a fourth patient had to be amputated 
afterwards, and then recovered.* 

If we now consider the different ailments which take place 
in the ankle-joint, and which may induce us to have recourse 
to excision, the open wounds of the joint have decidedly to be 
considered first. These wounds and their consequences require 
most frequently excision, and produce likewise the most certain 
and best results. Compoimd fractures and dislocations of the 
ankle-joint, with a lacerated, comparatively large woimd, and 
with protrusion of the ends of the bones, injuries as they occur 
in civil life, demand excision, if ever possible, at the first in- 
stance ; for although I should not feel inclined to consider these 
injuries, as many surgeons do, equally dangerous as the 
penetrating wounds of the knee-joint, the mortality is neverthe- 
less not a small one by treating them on the conservative 
principle. Some of these patients succimib early to septiceemia, 
some die from pysemia, and a third class have to undergo 
secondary amputation, with or without success. By performing 
excision at an early stage the chances for preserving limb and 
life are, according to my opinion, greatly increased. During war 
primary excision will seldom be made, and I believe there are 
scarcely any primary excisions put on record — ^the patients are 
generally placed too late into our hands. There is no time to 
be f oimd for operating, or even for making a proper diagnosis 
during the first day or two ; and yet in those cases where the 
lower epiphysis of the tibia is severely crushed, primary excision 
would be the only means to reduce the mortality of these in- 
juries, or to avoid secondary amputation. Of more frequent 
occurrence however are the penetrating and groove-shots of the 
ankle-joint, contusions of single parts of the joint-surface, and 
injuries of the astragalus — a great number of these cases get 
well under expectative treatment with little or, now and then, 

all lately performed however) of excisions : " On the Statistics of Excision 
of the Ankle-Joint," by Dr. L. LauflF, Diss, inaug. Halle, 1872. 

* Beck mentions in his last capital work, " On Surgery of Gunshot 
Wounds," seven cases of excisions of the ankle-joint which were performed in 
the hospitals of Welder's cori)8. All seven cases got over the operation. 
One of these patients is, according to all probability, a sub-officer of the 13th 
Regiment, whose ankle-joint I excised with the assistance of Staff-Suigeon 
Erumm, in D61e, and in whom the wounds nearly healed by first intention. 
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with no suppuration at all, or givee us at least full libertjTi 
without risking much, to wait and see whether secoDidary 
excision will afterwards be necessary. It would therefore be 
very wrong to extend primary excision likewise to these cases, 
and the more so as the ftmctional result after a secondary 
excision is decidedly a better one, as the reproduction of bone 
which takes place from the inflamed and thickened periosteum 
is generally more abundant, and the operation is borne very well 
indeed at that time by the patient. But although the results 
are so very favourable with regard to secondary excision, I am 
far from advising the same in gunshot woimds of the ankle* 
joint. The limits of conservative surgery may altogether be 
extended very far without injury to the patient as long as sup- 
puration or foetid discharge are not excessive, and the foot has 
not acquired such a position with the leg that the extremity is 
likely to become useless after the healing has been accomplished. 
This latter circumstance however happens less rarely with gun- 
shot wounds of the ankle-joint than with compound fractures and 
dislocations in civil life which, originally produced by severe 
destruction and combined with extensive laceration of the liga- 
ments, are brought to us after weeks, or even months, principally 
from the country, in such a neglected state that excision is the 
only chance for their recovery. The ankle-joint is perforated 
by numerous fistidaD, the foot partially dislocated^ mostly plaoed 
in position of pes valgus ; the internal malleolus, or a fragment of 
the tibia laid bare, has either become necrosed or is covered with a 
thin layer of granulations, and the external malleolus has been 
turned over in a more or less horizontal position. 

Excision is for these cases the only remedy to produce a 
quick healing of the process, and to gain at the same time A 
useful limb, and no surgeon should hesitate to perform this 
operation as long as suppuration is still going on. I am^ 
however, sorry to say, that in many of these instances, surgeons, 
instead of excising the joint, have recourse to the much more 
dangerous proceeding of amputating the lower part of the leg. 

Another question is whether in injuries of that kind excision 
should even then be performed, when we get the patient under 
our treatment after healing has taken place, and all the fistulous 
openings are closed. I do not hesitate to answer in the 
affirmative, in case the deformity be of such magnitude tbat 
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the foot cannot be made useful even by means of a mecbanical 
boot. I, however, have had only once an opportunity of 
performing the operation under these circumstances. The case 
was that of Mr. K., aged 38, who exhibited a slanting fracture 
of the tibia penetrating into the joint, with crushing of the 
astragalus and calcaneus. In excising the joint at a later period, 
the greater part of the astragalus was foimd in the space between 
tibia and tendo Achilles in a crushed and flattened condition. After 
a very critical period, with promise foetid discharge from the 
joint and partial gangrene of its integument, healing was at last 
accomplished with bony anchylosis and great shortening of the 
extremity, but the foot was so much adducted (more than ninety 
degrees) that the point of the foot, as in the worst cases of con- 
genital pes varus, was turned backwards. The bony imion in 
the ankle-joint had to be separated during the excision with a 
chisel, and with the greater part of the astragalus, and the 
lower ends of the tibia and fibula, likewise a part of the formerly 
crushed calcaneus had to be removed. As, however, after the 
conclusion of the operation I attempted to give the point of the 
foot, which had been turned inward and backwards, a forward 
direction, this was found utterly impossible, although such large 
parts of bone had been removed. The skin had become, by 
the loss of substance, through gangrene, and by the scars, that 
had taken its place, so firmly attached to the bones of the 
leg, and the infiltration had likewise become so firm and 
unyielding, that a turning of some few degrees was scarcely 
possible. In order that excision should not be quite useless, I 
was obliged to detach tibia and fibula subcutaneously for about two 
inches more by means of a blunt raspatorium, and to make the skin 
moveable over them. After this had been done, it was possible 
to place the foot into a tolerably good position, and it was 
agreed to make efforts to procure a perfectly normal position by 
degrees, by changing during the treatment, at certain intervals, 
the plaster of Paris bandage. This was satisfactorily accom- 
plished, and the patient was ultimately discharged with a very 
useM and well-shaped foot, and moveable joint, although it was 
shortened by one and three-quarter inch in consequence of 
the fracture and excision. The patient walks now daily one 
mile (German) with assistance of a stick. 

Besides the traumatic cases, we have here to consider the 
spontaneously acute suppuration, and principally the osteo- 

F F 
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myelitic suppuration. Very frequently, nay, in the great majority 
of these cases, we shall be able to avoid excision ; should, how- 
ever, the discharge be abundant and foetid, the ligaments be 
destroyed, etc., we shall do well to excise the joint as soon as 
possible. I have performed it under these circimistances 111^406 
successfully, and once with fatal result. 

Much more uncertain are the results in cases of chronic 
caries. It must be well understood, of course, that only in 
those cases excision can be considered where the destructive 
process limits itself merely to the astragaloid joint and its 
ueighbourhood, and the tarsal bones in front of the astragalus as 
well as its different joints are free from disease ; this, however, 
I am sorry to say, is not at all the rule as soon as the disease 
has been going on for some time. In a similar way as at the 
hand, the chronic fungous and suppurative inflammations of the 
foot are greatly inclined to spread diffusely from one joint to 
the other. In examining the feet which have been removed 
by Syme's or Piragoff's operation, it is sometimes astonishing to 
what an enormous extent the destruction has been going on, 
and even in those cases in which the patients, if also with pain, 
have been seen limping about ; and not very seldom do we find 
in these examinations in single tarsal bones, circumscribed 
processes of disease and suppurations of particular joints, which 
could not be diagnosed at the bedside. It is pretty certain that 
after excision of ttc ankle-joint and during the subsequent after 
treatment, diseased spots of this kind may take a retrograde 
movement and heal again, but it happens more frequently, that 
after excision suppuration and caries go on increasing and 
frustrate the success of the operation. Very extensive ex- 
cisions, principally such as are combined with the removal of 
several tarsal bones, as they are undertaken in cases of wounds, 
and particularly after gunshot injuries, and successfully too^ 
are scarcely admissible in cases of chronic caries. With regard 
to patients, already more advanced in life, the inclination for 
reproducing new bone is a very small one ; on the surfaces of 
the section made by tte saw, and which arc mostly softened, 
unhealthy granulations spring up, the discharge is very abun- 
dant and of bad quality, the healing goes on very slowly, and 
soon are we convinced tlxat Syme's or Piragoff^s operation will 
produce a quicker and safer result. 
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It 18 quite different, however, with regard to younger 
children, in whom altogether such diffused suppurations as may 
happen in adults are of rare occurrence ; the disease is much 
more limited to separate circumscribed spots. After the sup* 
puration has been going on for years, I have often seen the 
worst cases recover even with partially moveable joints, without 
excision or amputation having been had recourse to, partly 
recovering sjDontaneously, and principally after the carious parts 
had been gouged out, as well as the different fistulae, with the 
sharp spoon, and introducing subsequently drainage-tubes. The 
fistiilae are mostly so conveniently situated that one is enabled 
to enter easily the joint with the smaller kind of these iiistru- 
ments, and in case this should not be possible, two little 
incisions are merely needed in front of the malleoli in order 
to gain admission into the joint. The spoon often removes, 
besides a good deal of unhealthy-looking, (edematous, or yel- 
lowish, fatty, degenerated granulations, a not inconsiderable 
quantity of discoloured softened bone, and frequently it comes 
already in contact with entirely detached spongy sequestra; 
this happens more frequently here than in adult cases. The 
immediate result of the operation, therefore, does altogether not 
much differ from that of excision, with the difference, however, 
that the injury is much less severe ; the reaction therefore 
passes over in a shorter time, the healing goes on at a quicker 
pace, and no alteration in the shape of the foot takes place, or 
any shortening of the same is produced. I am in a position to 
call the restdts, in fact, splendid, which I have achieved with 
children in cases of caries of the foot, and I have, therefore, 
never been imder the necessity of excising the ankle-joint of 
yoimger children on account of chronic caries, just as I have 
likewise never performed partial amputations of the foot on 
account of this disease. 

It will be plainly seen from what I have said that I am not 
greatly in favour of excision of the ankle-joint in cases of 
chronic caries. In children we gain our object, almost without 
exception, by adhering to conservative treatment, and with 
adults, particularly with those already more advanced in years, 
partial amputations of the foot (Syme, Piragoff) take us to our 
goal quicker and with greater safety. In case caries originate 
from an acute inflammation, is therefore not to be called a 
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ehrofiic one from the eommencement, and happens to take place 
in persons that are still in the prime of life, we may, perhaps, 
more fairly expect a farourable result. In the pamphlet writt^i 
by Dr. Lauff, thirty-three cases are mentioned in which excision 
of the ankle-joint was performed on account of caries ; of these 
seventeen only were thoroughly cured (61 '5 per cent.) and ten 
cases ended fiitally. This result is decidedly much worse than 
what I have achiered in partial amputations of the foot. 

Excision of the ankle-joint, if beforehand well practised on 
the dead body, is easily accomplished, and mostly done without 
great loss of blood, as tibia as well as fibula at their lower parts, 
where they have to be laid bare, are merely covered by skin. 
Of all methods, I can only reconmiend that proposed by Lan- 
genbeck, viz. the double longitudinal incision. It suffices for 
all cases, and does not injure the tendons in the least. One 
begins with the excision of the fibula. The foot has to be 
turned on its inner side and placed on a firm pillow, and the 
surgeon then makes an incision two or three inches long, just 
on the middle of the bone, down to the point of the malleolus. 
The knife has to be pressed firmly on to the bone in order that 
the periosteum should be penetrated at the same time. As soon 
as the knife has reached the point of the malleolus, the incision 
is carried for about a third of an inch still lower down, but 
by merely dividing the skin, in order not to injure the tendons 
behind the malleolus, but yet to be able to lift them ofi*, and to 
have a free field for operating. After this the fibula is denuded 
at the spot where it is to be removed, and from there turn 
down as much as circumstances will permit of its -periosteum 
by means of a raspatorium, and then the fibula itself is to be 
sawn through. The point of the index finger of the left hand, 
or a spatula placed into the interosseous space, have to protect 
the soft parts during the act of sawing. The saw itself is placed 
in a rather slanting direction on to the fibula, the point of it 
looking down towards the ankle-joint. By following this plan 
the malleolus when sawn through will be placed a little in front 
of the remaining part of the fibula, while in case of opposite 
direction it would be placed a little behind it ; its later removal 
will be greatly facilitated by this proceeding. This is now done 
by taking hold of the upper part of the bone with Langenbeck's 
excision- forceps, or with a strong, sharp hook, and then separat- 
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ing it by moving it to and fro, partly with the raspatorium 
(blunt chisel), partly with the knife, from its lower connections* 
Herewith the more tedious part of the operation, and that part 
which requires by far the longest time, has been accomplished. 
The foot has now to be turned on its outer side, and the second 
incision has to be made on the inner side of the joint. This is 
done exactly in the same way as the first incision was done. It 
reaches down to the point of the malleolus, cutting through skin 
and periosteum, and then is carried still a little lower down, 
merely penetrating through the skin. The separation of the 
periosteum, merely slightly attached to the tibia, is more easily 
and rapidly here accomplished than from the fibula, and this is 
done only so far imtil the bone at the spot where it is to be 
sawn through is perfectly denuded at that part, and gives free 
access to the finger all roimd. The sawing is after this again 
done with the fine-bladed saw (Stichsage), and the removal of 
the epiphysis accomplished by employing a strong forceps or 
hook. The firm ligamentous attachments at the point of the 
malleolus have to be separated by short perpendicular incisions 
made down upon the longitudinal axis of the tibia, and quite 
close to the same. 

This method of sawing through the tibia in loco with the fine- 
bladed saw is decidedly to be done in all those cases in which, 
by chronic processes, the bones are thickened by deposits, or the 
integuments have become imyielding by inflammatory infiltra- 
tion. In fresh traumatic cases, and likewise in acute sup- 
purations of the joint, it may be possible, after the periosteum 
has been separated and the capsular ligament incised quite near 
to the margin of the foot, to have the foot gradually dislocated 
outwardly by an assistant, and that, by means of knife and 
raspatorium, the lower part of the tibia turns by degrees out of 
the inner wound, and can then be removed with the amputating 
saw. 

Excision of the astragalus is only to be thought of in 
particidar cases. In the chronic diseases, in which the cartilage 
is already entirely or almost entirely destroyed or separated, the 
thorough gouging of the joint's surface often suffices, which 
measure, in cases of severe rarefaction of the osseous tissue, can 
be easily accomplished by removing the whole prominent part 
which extends into the capsular cavity. In recent traumatic 
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cases, however, it is preferable to remove this part exactlj at 
the insertion of the capsule with the fine-bladed saw, which is 
introdnced through the two incisions, which operation requires 
some dexterity on the part of the surgeon, as well as a firm 
fixing of the foot and good retraction of the wound by means of 
sharp hooks on the part of the assistants. In gunshot wounds 
of the astragalus, the different parts should be held by forceps, 
and removed by Cooper's scissors, or by the elevators. 

I call those partial excisions of the ankle-joint, in which of 
the two ends of the bones of the leg, merely the one, either that 
of the tibia or of the fibida, is removed. This operation has to 
be considered almost exclusively in gunshot wounds, when 
merely one of the two ends of the bones has been crushed. 
About its advisability many controversies have been going on, 
but, according to my opinion, experience has already decided in 
its favour. Langenbeck particularly, but I myself also, have 
seen first-rate results following these operations. It seems, 
however, advisable to remove always in such cases the cartilage 
of the astragalus in order that the space between the joints be 
well separated, that neither retention of pus can take place, nor 
pressure of the suppurating bones may happen, and that at the 
same time a drainage-tube might be introduced straight through 
the joint. 

After the operation has been finished and the hsomorrhage 
has ceased, the incised wounds have to be closed partly by 
applying a couple of sutures carefully above and below, and 
leaving merely the middle part open, through which, as already 
above mentioned, a strong single or double drainage-tube has to 
be introduced. 

For the after treatment, a plaster of F^s bandage is the 
only useful one. I could dispense with it in the excision of 
any other joint better than in that of the ankle. For it is of 
great importance to fix the foot, which has lost its hold, through 
the operation, in the highest degree, in the exact way cor- 
responding to the normal position — that is to say, the integu- 
ments have to be stretched in such a way over the bony loss, 
that the regeneration of bone may, in growings fill up this 
empty space. The first bandage, if possible, has not to be 
removed before the hesAi union has become firm. This can 
scarcely be accomplished unless by means of a w«U fene^trat^ 
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plaster of Paris bandage. If this is done in the usual way^ 
and merely two large pieces of the bandage are cut out cor- 
responding to the spot of the malleoli, and therefore also 
corresponding to the two incision^ of the wound, it will be 
difficult to keep the apparatus clean and sweet for a month or 
two. If, however, we likewise leave that part of the foot cor- 
responding to the tendo Achilles, and which is desirable, 
imcovered by the bandage, as it is difficult to keep it clean 
from the discharge of the wound and the effect of the irrigator, 
it will be necessary to provide an extra support for the instep, 
if the bandage is to be of any use. A support of this kind is 
easily provided for in one way or the other by the surgeon 
who is familiar with the application of plaster of Paris bandages, 
and I therefore do not attach any particular importance to the 
plaster of Paris sling described by me some two years ago, 
although it has shown itself, during peace and war, in many 
instances of the greatest value. It merely shows one of the 
many ways by which our object can be attained, but has 
decidedly the advantage, that it may be easily managed by the 
surgeon who is less experienced in this kind of bandaging. 

This appliance principally consists of two perfectly distinct 
parts, viz. a capsule made of plaster of Paris, which, encircling 
the leg, reaches upwards a little above the slightly flexed knee, 
and leaves off downwards just at the superior comers of the 
incisions, and a second capsule which surrounds the foot up to 
the commencement of the toes. The union of these two capsules 
is accomplished by means of an iron dorsal splint 1^ inch wide, 
expressly made for each case by a smith, after a pattern of a 
long strip of lint prepared with plaster of Paris ; tliis splint 
must correspond exactly with the shape of the leg and foot, and 
is fitted into the front piece of the capsule. The iron qdint 
has fixed to its outer surface three iron rings, of which two, 
according to the necessity of each case, are used for suspending 
the foot in the hardened bandage by means of a cord, by which 
appliance the patient is enabled to gain some mobility in his 
bed without injuring himself in any way. The discharge of the 
wound runs into a basin placed underneath. In fixing the 
bandage the iron q>Iint is placed direct on the leg, which has 
been protected before with a layer of ootton^wool, while the 
foot, well extended, is held in its proper position. The Bplini 
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cannot produce any pressure upon the skin^ as the limb, as soon 
as it is hung up, in consequence of its weight recedes to a small 
extent from the splint. After this the encircling is done with 
plaster of Paris bandages, as mentioned above. Should cir- 
cumstances permit, a small part of the heel at least is to be 
included into this capsule ; if, however, a bedsore exists ^t the 
heel, which often happens in neglected cases^ particularly after 
suppiirating fractures of the ankle-joint, or if fistidas should 
exist at these parts, which likewise may be the case now and 
then, the heel has to be left entirely uncovered. In that case 
the front part of the capsule has to be applied still more care- 
fully, and it will be expedient to support the heel with a sling 
of sticking-plaster in order to prevent the foot &om slipping 
out unexpectedly. If the surgeon does not feel disposed to 
suspend the foot, the after treatment will be greatly facilitated 
if the bandage is managed in such a manner that the heel is 
not resting on the bed, and it is possible to place a basin for 
catching the discharge imdemeath the suppurating wound. 
This may be accomplished, for instance, after having applied a 
bandage, in a similar way as just described, by attaching to the 
sole of the foot a X-shaped footboard with plaster of Paris ; 
this board is three inches longer than the sole, and has at its 
lower end a crosspiece of one foot in length, which rests on the 
mattress. The iron splint may be replaced in this case by a 
stout plaster of Paris compress, which is applied from the 
beginning of the toes to above the knee. A short, thick pillow 
has to be placed underneath the knee, in order that the entire 
weight of the limb should not rest exclusively on the heel. 

As soon as the wounds have closed and the cicatrix, which 
has taken the place of the former joint, has become firm and 
painless, the first experiments at walking may be tried with the 
greatest care. It is always necessary, however, to support the 
foot by a boot with irons, and to retain the movement, where 
a moveable imipn has been gained, with the utmost care. It is 
the best plan to fix at the external side of the foot, as well as at 
the internal, a strong steel splint, hinged at the ankle-joint, 
reaching up to the knee, and in cases where the foot is par- 
ticularly weak, even beyond, and which, joined in the usual way 
by a narrow half-ring of iron at the back of the limb, are 
buckled with broad leather straps. 
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Baths, application of electricity (Faradisation), gentle exer- 
cise, and passive movements help to give strength and greater 
pliability to the foot. In order to induce the patient to move 
the instep freely, thus raising the foot from the ground in cases 
where no bony union has taken place between the foot and leg, 
I have lately used with the greatest success a gastrocnemius 
made of india-rubber and fixed to the boot. This consists of 
nothing else but of a strong india-rubber ring, which, placed 
behind the calf of the leg, is hidden by the trousers and fixed 
by two straps with buckles. The upper strap is connected with 
the iron half-ring as mentioned above ; to the lower strap an 
eye is sewn, which is fastened to a hook attached to the heel of 
the boot. By either shortening or lengthening the straps, 
which of course acts upon the india-rubber ring, the power 
of this artificial muscle can be graduated entirely according 
to wish. The india-rubber ring presses the point of the foot 
downwards as soon as the patient raises the foot from the 
groimd, and is lifted up again by the weight of the body as 
soon as the foot is put on to the groimd, and by this alternate 
action the movement of the ankle-joint is produced. As this 
very cheap and solid apparatus is likewise instrumental for 
fixing the heel during walking, and for preventing the gradual 
sliding forwards of the calcaneus — for there is a certain ten- 
dency to do so in an ankle healed with a moveable joint — ^I can 
recommend its use most strongly. 

There is no necessity for speaking any further about the 
excellent functional results with regard to excision of the ankle- 
joint. There is only one point I should like to draw your 
attention to, viz. that in all cases which I have seen and kept 
under observation for some length of time, the good result 
once achieved was never lost, nay, that even power, usefulness, 
and mobility were still going on continually increasing for 
some time. In excisions of the upper extremity, as it is well 
known, the contrary often takes places. But it is true that in 
the foot the conditions for preserving results once achieved, and 
their gradual improvement, are greater than in other joints. 
In my future lecture on excision of the shoulder- and elbow- 
joints, I shall take the opportunity to refer again to this 
subject, which has lately assumed so important a place in 
operative surgery. 
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Gentlemen,— The greatfrequency of diseases of the pharynx 
which I have observed here on the Ehine induced me to choose 
this subject. Just as I consider it my duty in my clinical 
demonstrations to occupy myself as often as possible with the 
daily occurring phenomena of medical practice, so I now ask 
your permission to treat of something near at hand rather than 
of a rarity. It would be of advantage to physicians as well as 
patients if it were the custom in the clinical wards not to 
perform, by preference, great operations, or to direct attention 
especially to rare cases. Medical practice does not oSer a 
choice, and just as the physician cannot, or ought not to say» 
'^ this case does not interest me, it is <mly a simple catarrh, a 
mere headache,'' so ought the teacher also not to say iU The 
clinical wards should represent medical practice^ the olinioal 
teacher should be the physician thinking aloud. It is easier to 
exhibit striking cases and to rivet attention with then^ but it 
is certainly not right. 

Diseases of the pharynx also are often very slight local 
affections, but it is not unimportant to pay attention to them, 
as they may often become the cause of other deep-seated affec- 
tions. On the other hand, we cannot fidl to observe that 
diseases localised in the pharynx rapidly beoome oonneoted 
with the most serious general symptoms. Call to sodnd only. 
Gentlemen, what a violent accession of fever a simple catarrhal 
inflammation of the pharynx is capable of producing in childiitti, 
and even in adults ; or that diphtheria may be aooompaniad by 
fatal fever even when it remains localised in tba phacjns and 
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respiration is not interfered with. Even where, such fever w^ 
of short duration and when the inflammatory process is over, 
this disease is often followed by phenomena the severity of 
which appears inexplicable. 

Cases of paralysis of the velum palati and muscles of the 
pharynx may be attributed to the disturbed nutrition of the 
muscular fibres in the neighbourhood of the seat of inflamma- 
tion. This cannot be asserted with the same confidence of 
paralysis of the glottis. The cases of consequent paralysis of 
various parts of the body, and the occasional perfectly un-* 
expected cases of paralysis of the heart, remain for the present 
inexplicable. Quite recently I saw a boy ten years of age who 
had had diphtheria of the throat only, which had disappeared 
after the inhalation of lime water. The fever had lasted five 
days, the appetite and general health were restored, and the 
boy was about to leave his bed. On the same morning, hia 
paleness and debility attracted attention. The pulse was 
strikingly small, the breathing became deep and loud, the 
extremities cold, all stimulants were inefficacious, and in a few 
hours the asphyxia was complete. 

The importance of the pharynx as a seat of disease i^ 
further proved by the fact that in most of the acute febrile 
general affections, it is implicated in part constantly, as in 
scarlatina and small-pox ; in part pretty frequently, as in typhus 
and erysipelas. It is well known that in strong emotions and 
in almost aU cases of narcotic poisoning, a feeling of dryness 
and roughness it felt in the throat. This does not always 
depend, however, upon actual dryness of the respective muoous 
membrane, as I have convinced myself by means of injections 
of atropine. 

It is, perhaps, the vicinity of numerous important nei'VO' 
branches which become excite or paralysed by the local affec- 
tion of the pharynx which causes such effects. 

Another element in the importance of diseases of the 
pharynx, is their significance as a means of diagnosis. Just as 
we first recognise the development of scarlatina in the pharynx, 
BO does the inspection of it Ornish us with important sugges- 
tions in sorofula, syphilis, and sometimes tuberoulosis, or, if you 
pre£9Jr it, phthisis. Thete oonttitutional affections also are 
reflected at this poix^t. The pale granular swelling of the velum 
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and pharynx, with the usual accompaniment of hypertrophic 
cicatrioially contracted tonsils, belongs to scrofula ; from the 
character of ulcers or cicatrices in the throat we infer the 
existence of syphilis generally incurable. There is, in fisujt, a 
form of that disease which manifests itself exclusively by con- 
stantly recurring affections of the throat. Excessive mercurial 
treatments are not followed by a more permanent result than 
milder ones ; treatment with iodine or iodide of mercury is still 
followed by relapses, and it is a question rather of a prompt 
than of a very energetic interference. The pharynx also 
becomes affectol in the course of phthisis. I do not venture, 
indeed, to call the circumscribed redness of the anterior pillars 
of the fauces characteristic, any more than the well-known pink 
line on the edge of the gums of the incisor teeth, or the clubbed 
finger-nails. But here, also, we meet with forms of ulceration 
which commence as yellowish nodes surrounded by a red, 
swelled areola, which become confluent and form a creeping, 
very irregularly shaped ulceration. In one case I have seen 
this spread forwards to the Hps and gums, and I have twice seen 
the tongue attacked by such ulcers. But these proceeded from 
thicker, node-shaped infiltrations. In the post-mortem exami- 
nation of such cases, as in that of almost all cases of phthisis, 
there was a mixture of miliary tubercles and infiltrations, with 
ulcerative destruction in the lungs and other organs. In the 
case of such ulcers of the throat and gums, there will always 
be a doubt as to the existence of syphilis. We cannot deny the 
possibility in each individual case. The combination of both, 
perhaps also the production of phthisis by syphilis, whether 
by inheritance or in the same individual, may no doubt occur. 
That deposits in the lungs arise from syphilis, I feel convinced. 
I saw a case in Greifswald, in which, in a female patient who 
had hectic fever, there was extensive infiltration in the apex of 
the right limg, complete aphonia, great emaciation, and ansemia. 
In the throat there were radiating cicatrices, and the larynx 
presented unmistakeable syphilitic ulcers. I treated this patient 
with mercurial inunction. The ulcers healed, the infiltration 
shrank, nutrition improved, and I was enabled to make use of 
the woman for several years for laryngoscopic demonstrations, 
because her defective epiglottis presented a very characteristic 
appearance. Later on, I heard nothing more of her. Here> 
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therefore, the suspected phthisis was shown to be syphilis. But 
diseases of the throat and hirynx are not always so character- 
istic. There is a form of disease of the pharynx which is dis- 
tinguished by the great dryness of the darkly hyperaemic, but 
very slightly swelled mucous membrane. Ulcers gradually 
form in it and spread more and more imtil they reach the 
epiglottis and slowly destroy it, then advance into the glottis 
itself, are not improved by either antiphlogistic or astringent 
treatment, and do not always stand in any evident causal rela- 
tion either to phthisis or syphilis. 

Once in my life I have seen a chronic case of glanders of 
the throat and gums. When the patient was first shown to 
me and I saw this peculiar form of node with cheesy deposits, 
which, starting from small points, increased in size and formed 
extensive ulcers with callous edges, which also presented them- 
selves in both the nasal passages, with considerable swelling of 
the neighbouring lymphatic glands, I asked him whether he 
had had anything to do with glandered horses. He was a pro- 
prietor of carriages for hire, and some of his horses had had 
glanders ; but he asserted that he had not come into contact 
with any of them. It was decidedly not a case either of 
syphilis or tuberculosis. On further inquiry, it was foimd that 
at that time a blind horse, the favourite of its master, to which 
he often gave sugar on his hand and to which he therefore 
came near enough to inoculate himself, was declared sound by 
the examining veterinary surgeons and allowed to live, but was 
recognised later on as glandered and destroyed. Local treat- 
ment and the water cure so far improved the man's condition 
for a time, that he was enabled to follow his occupation for 
about a year longer. Iodine as well as arsenic acted unfavour- 
ably only; creosote was evidently the best local depurative; 
good diet was not forgotten. Unfortunately, no post-mortem 
of the body was made, and I am unable to inform you what 
later changes any of the internal organs may have undergone. 

These hints may suffice, Gentlemen, to remind you of the 
importance of diseases of the pharynx for the recognition of 
anomalies of constitution. 

Let us now turn our attention to the local affections of the 
throat and mouth. A large majority are catarrhal inflammations 
with more or less implication of the submucous tissue and of 
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the tonsils. The sympathy of the latter eflTects the transition 
from a mere local affection to a general derangement of the 
system. The affections of the throat arising from purely local 
causes in otherwise healthy persons usually present no swelling 
of the tonsils. You are all fully aware what differences may 
present themselves in the degree of the redness, the swelling, 
and the secretion ; how frequently the mucous membrane, its 
glandular apparatus, and the submucous tissue, finally undergo 
permanent changes which the frequently so obstinate forms of 
chronic catarrh of the throat present. The term " pharyngitis 
granidosa" so much used therefor is not happily chosen. 
Granular swellings occur in the most varied forms and have, 
of themselves, no pregnant significance. But those forms of 
catarrh in which we find in any part of the throat numerous, 
flat, pale- red elevations the size of a lentil are more obstinate 
and furnish a more copious discharge. These points of h}^er- 
trophy may have their starting-point in hypertrophy of glands. 
They often lie very concealed, e,g. in such a manner behind 
the pillars of the fauces that only a very ftdl examination, 
with the tongue well depressed and the throat expanded during 
inspiration, enables us to discover them, or above and on the 
posterior wall of the velum towards the posterior orifice of the 
nose, where they can only be seen with the aid of a mirror. 

I may mention here incidentally that, in acute inflamma- 
tions with active sympathy of the submucous membrane, sup- 
puration may occur in the latter and become very important 
from being deeply seated in the course of the posterior pillar of 
the fauces. 

Putting aside the consideration of the diseases of the general 
system, the acute febrile (scarlatina, small-pox, diphtheria, erj*-- 
sipelas), as well as the chronic constitutional (scrofula, syphilis), 
we find that diseases of the throat are caused and kept up by 
various local lesions. I may remind you of bums, and of the 
use of strong solutions of tart, stib., which cause violent inflam- 
mations of the throat ; and as regards the chronic forms, that 
they are much more frequent in males than females. And if I 
said on starting that I had been struck by the great frequency 
of catarrh of the throat here on the Rhine, so do I see the cause 
in the mode of life of the people. On the song-loving, viiie- 
ciad llhine^ cigar shops are by no means less nuinerous thaii in 
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other neiglibourlioods. Cigars, wine, and singing combined 
may well suffice to accoimt for this frequency. There can also 
be no doubt that chronic catarrh of the throat is often met with 
in lecturers and preachers ; the causes are here undoubtedly the 
same. 

Next in order it is taking cold directly or indirectly which is 
dangerous for the parts in question. The neighbourhood of the 
throat may suffer directly, or other parts of the body may 
involve it indirectly. It appears to me to be the feet which 
most frequently play this part. The mucous membrane of the 
pharjmx comes next after that of the nose as regards the fre- 
quency of such oBtiological connection. The catarrh also very 
often eitends, either from the mucous membrane of the nose to 
that of the throat, or vice versd. After numerous returns, acute 
catarrhs finally become chronic, and in the course of these, 
acute exacerbations always recur. The mucous membrane of 
the throat oflfers a very common instance of the doctrine of the 
locus minoris resistentite. 

It is by no means my intention to enter into the symptoms 
of individual diseases of the throat. The main point is recog- 
nisable on close inspection in a sufficiently strong light. We 
judge thereby concetning the degree, the seat, the acute and 
chronic form, and the special character of the disease, and often 
see the nature of the discharge. The more supputative form of 
the latter often produces the bad breath, especially when the 
secretioli lies in the deeper folds formed in the neighbourhood 
df the entrance of the glottis ; an offensive sinell from the nose 
may also result from a high-lying affection of the pharynx. 
That such secretion collects during the night, and especially in 
persons who have finished the day at a late hour with a compli- 
cation of the above-mentioned deleterious things, cigars, wine 
or beer, and singing, is well-known to many, as well as that 
the efforts to expel it cause retching and vomiting, or that these 
are produced by the mere irritation of the firmly adherent 
copious secretion. Just as during the day its collection causes 
frequent attempts to swallow, so this may also occur in the 
night, and in many cases, perhaps, no inconsiderable quantity 
be passed into the stomach. A feeling of nausea is also occa- 
i^ioned in many cases by the swelling of the mucous membrane 
itself, i have seen cases of clironic catarrh of the throat in 
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which a mere opening of the mouth wide caused retching. But 
that an elongation of the uvula, such as not unfrequently 
occurs in catarrh of the throat, can occasion obstinate nausea, 
vomiting, or even cough and hoarseness, appears to me very 
improbable. It is advisable, however, not to content ourselves 
with the condition of such a uvula alone in the cases we have 
to treat. The elongated uvula, like the congenital short 
fraenimi of the tongue and worms in the intestinal canal, is 
much more frequently an evil in the brain of the observer than 
in the body of the patient. 

If in this manner considerable quantities of the secretions of 
the mucous membrane of the pharynx or posterior orifices of the 
nose, which by their retention often excite partly a reflex, partly 
a voluntary action of swallowing, pass into the stomach, we may 
fairly expect that the digestion may not unfrequently suffer 
therefrom. On improvement or removal of the copiously 
secreting affections of the throat, I have often seen a diminution 
of the loss of appetite, disinclination for food, and pain in the 
stomach after eating, even when the treatment has been a 
strictly local one, and recommend such treatment in all cases 
of dyspepsia accompanied by catarrh of the throat. The fre- 
quent recurrence of efforts to swallow causes, in other cases, 
much air to pass into the stomach in addition to the secretions. 
Anyone who has occupied himself with experiments concerning 
the act of vomiting after exposure of the stomach in dogs, knows 
how frequently the latter is greatly increased in volume by 
admission of air before vomiting occurs. The air enters by 
means of the movements of swallowing caused by the nausea 
which the copious secretions in the throat produce. In the 
same way, large quantities of air enter the stomach from too 
frequent acts of swallowing produced by other causes. We 
observe this best in hysterical patients, the rapidly increasing 
volume of whose stomachs has led many to imagine that it was 
occasioned by the secretion and absorption of gaseous products 
from the vessels of the stomach. The occasional great disten- 
tion of the stomach may not only cause impleasant and, in ex- 
citable persons, almost intolerable sensations, amoimting even to 
difficulty of breathing, but may undoubtedly produce vomiting. 
I once became cognisant of this relation in a peculiar manner. 
I was consulted for chronic vomiting in a yoimg lady, which 
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obstinately resisted all the usual remedies and most careful diet. 
There was a moderate amount of catarrh of the throat present, 
and the patient complained of constant imcomfortable sensa? 
tions in that region, but was not conscious of making very fre- 
quent attempts to swallow. Shortly afterwards she caught cold 
and had acute catarrh of the throat, accompanied by painful 
inflammation of the tonsils. The acute pain now prevented the 
attempts to swallow, and the nausea and vomiting ceased at 
once. This sufficed to explain to the patient, who was a sensible 
person, the cause of her obstinate stomach disturbance. The 
catarrh of the throat alone was treated, self-control overcame 
the evil habit of swallowing air, and the chronic vomiting 
ceased. 

I followed a somewhat different course in the case of a very 
spoilt boy of fourteen. He not only kept his mother and sisters 
in dreadful anxiety day and night by his " terrible attacks," but 
also set various physicians to work. The attacks consisted in all 
sortB ofconTul8ive moTements. which were accompanied by cries 
and gestures of anxiety, and finally ended in vomiting. The 
boy really looked very pale, which was easily explained by the 
frequent vomiting which generally occurred soon after a meal. 
I convinced myself that the prelude to the attacks began with 
the swallowing pf air. I succeeded at first in stopping these 
acts of swallowing by speaking seriously to him, and in thereby 
driving off the threatened attack, but the mother's, here 
negative, authority did not suffice therefor, and the boy thus 
escaped both school and work. I eventually regarded the boy 
as an adept in the art of causing vomiting, and as disposed to 
exhibit his " terrible attacks '* caused as above described because 
he was pleased with the anxiety and care of those -around him. 
I hope, Gentlemen, that this view of the case does not appear 
rough and barbarous to you, but I rather feel convinced that 
you have all had ftequent opportunities of observing this 
irresistible impulse, which occurs especially in hysterical 
subjects, and naturally most frequently in the insane, in its 
various forms and degrees. I do not fear that I shall be thought 
to be talking nonsense if I assert that children may die of a bad 

bringing up, adiUts of well let us call it self-will. They 

" cannot makp up their minds " to do what is required, to omit 
what is hurtful. Have you not frequently seen people who, 

G G 
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£rom fear of pain« do fooUsh things, who from fear of discomfort 
(not merely from love, as in the "Elective Affinities") take 
less and less nourishment, and eventually fall into a state of 
inanition, which becomes fatal either directly or by the produc- 
tion of phthisis ? 

In the case just mentioned, I could not, of course, entertaiu 
the idea of treating the patient at home. I succeeded in having 
the boy sent to a cold-water establishment, conducted by an 
energetic coUeague with whom I came to an understanding. 
By means of cold shower baths, and the fear of the rod, the 
attacks were stopped, by judicious training the impulse was 
conquered, and the youth is now the pride of his mother. 

It now only remains for me to direct your attention by the 
aid of the above remarks to certain consequent phenomena pro- 
duced by the swallowing of air and secretions into the stomach 
and often overlooked ; to serious affections which may have 
their origin in a slight disease of the throat. 

The so frequent cases of extension of the diseases of the 
throat to the tubes and to the organs of respiration are, it is 
true, brought about in a different manner. This is not the place 
to speak of the frequency of catarrh of the middle ear and the 
consequent impediments to vibration, upon which so many cases 
of dea&ess passing from one ear to the other depend. But it 
can hardly be denied that these are generally extensions of dis- 
eases of the pharynx or posterior orifices of the nose, and that a 
timely and efficient attention to catarrh of the throat in childhood 
would diminish the number of deaf people, I am quite con- 
vinced. At the same time, I do not believe in the usually 
asserted frequency of the connection by means of which 
hypertrophic tonsils are supposed to cause deafness by pressure 
upon the opening of the tubes. 

The connection of diseases of the throat with affections of the 
organs of respiration is strikingly frequent. I have already 
mentioned that the disease may certainly also spread from the 
nose to the throat, and will only remind you here that the 
expired air which passes through the nose after coming into 
contact with the frequently ill-smelling secretions in the throat 
is perceived by the patients themselves, is painful to them, and 
gives them the idea that others may also perceive them and find 
them offensive^ and that they will be shunned on that account. 
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Diseases of the throat may thus also lead to melancholy and 
avoidance of society. How much they produce hypochondria, 
I will mention later on. 

There is only one disease of the throat which especially or 
quite exclusiyely runs its course into the cesophagus, i.e. the 
thrush. If the oesophagus becomes implicated in other cases, it 
is because the cause of the injury, e.g. corrosive fluids, is 
swallowed, and thus the oesophagus suffers as well as the mouth 
and throat. 

Inflammatory processes and various forms of ulceration creep 
into the glottis, and not unfrequently further. The passage 
into the oesophagus must always first be opened by the act of 
swallowing, that into the glottis stands open, and only becomes 
shut in that act. So transient a contact as the swallowed 
secretions have with the mucous membrane of the oesophagus 
probably does not suffice, and on the other hand, the thicker 
epithelial covering and smaller supply of blood-vessels probably 
diminishes the vulnerability of the latter. On the other hand, 
particles of the secretions fly freely against the posterior wall 
of the pharynx to the arytenoid cartilages and posterior wall of 
the throat, extend to the false vocal cords and impregnate the 
glottis pressed down in every act of swallowing. The pillars 
of the fauces have further a direct connection with the folds, 
so-called ligaments of the mucous membrane of the opening of 
the glottis. Inflammatory swelling, oedema, and abscesses there- 
fore meet with no resistance in this direction. 

Allow me to remark cursorily that incomplete attempts to 
swallow frequently endanger and damage the respiratory pas- 
sages; that a larger morsel than usual, a piece of meat^ or potato, 
prevented either by its size or by an unsuccessful attempt to 
swallow from passing into the oesophagus, may remain lying 
upon the entrance to the glottis and cause rapid suflbcation. 
Such sudden cases of death also naturally arise from the cir- 
cumstance that regurgitating, or vomited substances coming 
from below sometimes overflow the entrance to the glottis in 
persons unconscious from chloroform or intoxication. 

Acute inflammations of the pharynx with implication of the 
submucous tissue often cause very rapidly contractions of the 
entrance to the glottis, so-called oedema of the latter. 

We once founda young man dead in his bed in the morning 
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who had taken leave of his companions late at night apparently 
welly and certainly in high spirits. While suffering from 
catarrh of the throat, he had not refirained from going to a ball 
and drinking freely, and had remained too long in the cold 
night air, lightly clad. Under these deleterious conditions a 
rapid increase of the inflammation of the throat had taken place, 
extending to the ary-epiglottidean ligaments, the considerable 
swelling of which had caused suffocation. The alcoholic in- 
toxication must have prevented the difficulty of breathiug from 
bringing the patient to consciousness. 

The respiration is certainly interfered with during sleep by 
diseases of the throat. Anyone who has observed children with 
hypertrophic tonsils reaching low down during sleep, wiU agree 
with me if I assume that respiration interfered with at that 
time by an imsuitable position, or in any other way, and 
frequently continuing, perhaps, for hours, is more damaging for 
the organs of respiration and the circulation of the blood, than 
an insufficient ventilation of the bedroom. 

As regards the production of oedematous contraction of the 
glottis, moreover, it is much more frequent that we could 
know before the introduction of the use of the mirror. We 
very often see the beginning of this oedematous swelling in the 
mucous membrane of the arytenoid cartilages and ary-epiglotti- 
dean ligaments. Dyspnoea occurs only with the highest degrees 
of the swelling, the first conditions which may endanger life 
have often existed for some time. I^ot the slightest advantage 
of the laryngoscope is, that it enables us to recognise these 
first conditions, and to adopt an efficient prophylactic treatment. 

The extension of the inflammation of the throat to the glottis 
in smaU-pox and scarlatina causes death in many cases, especially 
of the latter disease, and the same holds good for diphtheria and 
croup. If we succeed, therefore, in checking this extension, 
we may fairly claim credit for successful treatment. 

Syphilitic affections of the throat may also reach the glottis 
tl^*ough re-inoculation by means of the trickling downwards of 
the secretions. Morgagni already took this view, which is 
supported by the fact that the ravages of syphilis occur chiefly 
^t the entrance to the glottis, but this is certainly not the only 
explanation. 

Iq the pourse oi ohronio catarrh of the throat, we most 
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frequently meet with the connection with disease of the glottis. 
The use of the mirror affords us the best information on this 
point. The trickling secretions alone may not only produce 
cough, but also changes in the voice which are characterised by 
their short duration, and present themselves especially on 
waking from long sleep. But if the mucous membrane of the 
glottis itself has been involved in the catarrhal affection, the 
phenomena will naturally be more constant, but from time 
to time more severe, however, from secretion occurring in the 
part itself. 

The attacks of coughing occurring especially the first thing 
in the morning bring to light secretions of varying appearance, 
sometimes clotted and glassy-looking, sometimes muco-purulent 
and free from air, and these are only so far important as they 
contribute to the above-mentioned efforts to retch and vomit. 
The changes in the voice are sometimes oonsiderablei the swell- 
ing of the false vocal cords sometimes suffices, even when 
moderate and with perfect integrity of the true vocal cords, to 
muffle the tones of the voice. The swelling of the posterior 
wall of the glottis may also, as Gerhard suggests, affect the 
voice, because on the approximation of the arytenoid cartilages 
a stiff fold is formed, and the degree of approximation necessary 
to produce true tones thereby hindered. In any case, it depends 
more, however, upon the vibration of the vocal cords themselves 
resulting from their proper degree of tension and sufficient 
prominence. We see in other cases that in spite of a sufficient 
approximation, a clear tone is not produced, the vocal cords 
being rather curved upwards by the expired air, and instead of 
being put into free tone-giving vibrations, present only flabby 
movements. It is a question here, therefore, of paralysis of 
muscles, and I am greatly inclined to think that such a condi- 
tion enters largely into the production of the cases of catarrh of 
the glottis, accompanied by aphonia. When a moderate chronic 
catarrh exists, such as so often follows upon catarrh of the 
throat, it becomes at once necessary to make a greater effort for 
the production of the necessary tension of the vocal cords to 
overcome the existing obstacles. This increased effort, and the 
slight fatigue of the sympathising muscles, soon product 
exhaustion of the organs of speech. Speakers, and especially 
singers, readily suffer pain from this cause, and it is intelligible 
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that the latter, while losing the power of endurance, first lose 
their high notes. Laryngoscopy often shows no diseased con- 
dition in such a trained glottis, and yet the voice is wanting in 
tone, height, and endurance. Here the muscles alone are in 
fault, and this is proved by the result of appropriate treatment. 
I have already spoken of the paralysis of the vocal cords which 
follows diphtheria. After ordinary croup also a weak muffled 
voice often continues for a long time, and if we do not observe 
this in the milder degrees of inflammation, or in catarrhs^ in the 
usual employment of the voice, it still interferes greatly even 
here with the higher claims made upon the voice by speakers 
and singers. 

Just as enduring changes of tissue difficult of removal, 
thickening, etc., of the mucous membrane of the throat take 
place, so does this also naturally occur from catarrh of the 
glottis spread from the pharynx, and this also may prove to be 
a very obstinate evil which, although in itself secondary, is to 
the patient himself the chief thing, and constitutes for him the 
only ailment. But the removal of this condition is not efiected 
without a simtdtaneous or previous treatment of the catarrh of 
the throat. 

To judge with certainty of the chronic catarrhs of the 
pharynx and glottis, often accompanied by acute exacerbations, 
to acquire the necessary facility in the recognition of them 
often afibrds in practice the most satisfactory results. It is well 
known, indeed, that patients affected in this way often believe 
themselves to be phthisical, go in a melancholy mood to consult 
a physician, complain of cough, hoarseness, haemoptysis, pain in 
the chest and debility, and expect to hear sentence of death 
passed on them. They form a great contrast to true consump- 
tive subjects, who look upon cough and copious haemoptysis, 
and expectoration as a " metastasis of haemorrhoids to the chest." 
I am in the habit of teUing my hearers that from this behaviour 
and these remarks of the patients, especially in reference to 
haemoptysis, they might take the subjective consumptive patient 
for an objective hypochondriac, or sufferer from haemorrhoids, 
the subjective sufferer from haemorrhoids for an objective con- 
sumptive patient. It appears, in fact, that with these functional 
disturbances, which may be termed haemorrhoidal disease, there 
exists a disposition to catarrh of the throat. Distended veins. 
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especially, and relaxed swelling of the intensely reddened 
mucous membrane are more frequently met with in such cases 
than in other forms of that disease. The frequent hawking, 
cough, or retching gives rise to expectoration streaked with 
blood, to the great alarm of the patient, who carefully examines 
his pocket-handkerchief. I have never observed more consider- 
able quantities of blood to proceed from the throat, such as are 
seen in phthisis, even in its earliest period. Neither do I 
believe, as yet, in the so-called "bronchial haemorrhages," which 
may be compared to bleeding from the nose, and are said to 
represent the actual commencement of a case of phthisis. We 
may fairly ask whence the haemorrhage came in such a case. 
There is at all events no proof of the occurrence of such 
bronchial haemorrhages. From the glottis also, even in cases 
of ulceration, no considerable haemorrhage occurs. The assertion 
of Louis, that haemoptysis not caused by wounds, heart disease, 
or a suddenly arrested physiological secretion, such as men- 
struation, indicates the existence of phthisis, still remains in full 
force. 

The fear of consumption which patients affected with catarrh 
of the throat feel is not, however, the only evil consequence, as 
catarrh of the pharynx and glottis not unfrequently produces a 
peculiar form of hypochondriasis. This will at once become 
intelligible if we consider the nature of this frequently so 
troublesome aflfection. The first requisite for the production of 
hypochondriasis is a sensation which attracts attention, in con- 
sequence of which conjectures arise as to the cause and im- 
portance thereof. The tendency to melancholy imparts to these 
conjectures the character of serious and dangerous disease, and 
in proportion as the patient has a knowledge of dangerous, 
incurable diseases in the regions in which his sensation exists, 
or has acquired such knowledge by reading or by questioning 
others, so does the fear and, eventually, the conviction arise 
that he must himself be the subject of such incurable disease. 
The sensation naturally does not remain confined to one situa- 
tion, but the imagination of the patient becomes so fertile that 
there is at last scarcely any organ of the body which is not the 
subject of these melancholy but irrefutable conjectures. Side 
by side with the more general forms of hjrpochondria dependent 
upon digestion stand especially, as we know by experience, the 
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sexual, the ayphilitic, and the pharyngeaL In the latter form 
the course of things probably is, that the disease of the mucous 
membrane and the existing secretions produce the sensation, 
that the impediment to swallowing and consequent efforts to do 
so, the hawking, cough, and production of yellow or glassy ex- 
pectoration, furnish food for the conjectures which, with the 
widely-known term of ** laryngeal phthisis," bring the patient 
to the melancholy, but for that very reason perfect conviction 
that he is, or at least will become, the subject of that disease. 
The fear of cancer is more rare. Sometimes it is the more acute, 
intercurrent fear of suffocation, which wakes the patients in their 
first sleep on their becoming conscious of the movements of the 
pharyngeal secretion. They regard this dread as actual oppres- 
sion of the chest, and speak of nightly accessions of extreme 
difficulty of breathing, which compel them to jump out of bed. 

Catarrh of the throat, the secretions of which may maintain 
a bad smell, or even a bad taste in the mouth, sometimes pro- 
duces in the more advanced forms of alienation hallucinations 
concerning taste or smell, which lead, for instance, to attempts 
at self -poisoning or to accessions of demoniacal frenzy. 

The patients observe the foul taste of the poisoned food and 
medicine, or they smell the sulphur-fumes of the infernal 
regions, etc., etc. Whether affections of the throat may really 
determine originally the direction and character of the delusion, 
my small experience on the point does not enable me to say. 
As regards nervous affections of the region of the throat, we 
meet with hypersDsthesia as well as ansBsthesia, spasm as well 
as paralysis, and increased reflex excitability. In general, 
various forms of excitation are combined, as are also various 
forms of depression. The former accompany the hyperaBmic 
forms of disease of the mucous membrane, but may also occur 
without them in general nervous excitability, especially where 
there is irritation of the meduUa oblongata, as in hydrophobia. 
The latter belong to the sequelee of the inflammation or central 
affection. With them we sometimes find combined forms of 
atrophy, which the pale, thin mucous membrane enables us 
clearly to recognise as wasting of the muscles. 

Intelligible as it is that hypersDmia and inflamitiation havd 
an exciting influence over mobility and senaibilit/i tikttt, at ia 
acute affections of tlie larynx, spasm of the glottis and violent 
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fits of oougliing ocouTi and that pain, cbntrAotion, or increased 
reflex excitability also accompany such states of the throaty we 
still sometimes meet with these symptoms pretty strongly marked 
while the hyperaemia and inflammation are entirely wanting. 
In such cases, howerer, I have always foimd analogous increased 
excitability in other regions of the body> so that these neuroseb 
tippear to be only part of the phenomena resulting from more 
general functional disturbances of the nervous system. 

The most familiar forms of paralysis are those which follow 
diphtheria. Kasal Toice^ imperfect efforts to swallowi difficulty 
of swallowing, a return through the nose of the fluids swallowedi 
are obserred together with a pale> very relaxed velum palati, 
and the latter does not contract on being touched. But if 
retching occurs on tickling the throat, the palate and pharynx 
participate little or not at all in the movements. Progressive 
muscular atrophy also frequently exists in the cavity of the 
mouth. In two cases known to me, elderly persons, one of 
each sex, suffered from slowly progressing affections connected 
with paralysis of the parts in question, and in both the muscu- 
lar apparatus of the tongue was implicated. The tongue lay in 
constant fibrillary vibrations flat and low in the cavity of the 
mouth, and could, in one of the cases, no longer be protruded 
ad far as the frbnt teeth ; in the other case, the most prominent 
phenomenon Was the difficulty of swallowing. The patient was 
able to swallow the first morsels of food or spoonful of soup, 
then the muscular power became temporarily exhausted, and 
she failed to swallow, and had to wait some time before the 
power of swallowing returned. In both cases there was mus- 
cular atrophy of other parts, of the hands, muscles of the back, 
and lower extremities, but it was most advanced in the muscular 
apparatus of the tongue and palate. 

At this point, Gentlemen, I will mention to you> in con* 
elusion, a case worthy of notice from its rarity. It occurred 
in a strong man of forty, who dated the commencement of his 
Buffering six Inonthd back. At first he thought the secretion 
of saliva iUcreased, theU the act of swallowing graduidly 
became difficult ; he could no longer perform the movements 
requii*ed for smoking, no longer speak plainly, and as swallow- 
ing became more and mote difficulty he suffered most frcwa the 
constant secretion of saliva. This induced him to seek admis- 
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sion into the hospital here. There was paralysis, equally 
developed on both sides, but not complete, of the facial and 
glosso-pharyngeal muscles. The nervous current appeared 
more complete in the facial muscles, and the paralysis of the 
muscles of the throat was probably of earlier origin. There 
was not yet much atrophy of the paralysed parts. The velum 
hung down, and moved but little on being touched, or when 
retching was produced. The patient coidd swallow morsels of 
solid food with some effort, but could not succeed at all 
with fluids ; so that all the saliva, the amount of which did 
not appear to be much increased, passed forwards through 
the mouth. The pronunciation of the consonants was so greatly 
interfered with that the patient could not make himself under- 
stood at all, although the tone of the voice did not appear 
weakened. It will easily be imderstood that the man was much 
depressed by this gradually increasing disease. 

This case at once reminded me of that described by Wachs- 
muth, of diplegia facialis with progressive paralysis of the 
globe of the eye. There also all the phenomena had evi- 
dently been developed quite gradually; there was neither 
central disease of the brain nor any evidence of previous 
inflammations of the throat, syphilis, or paralysis of other parts. 
I despaired, therefore, from the first, of effecting any improve- 
ment even by treatment with electricity. This unfortunately 
proved true, as a six weeks' treatment with the continuous 
current had no effect. While in the earlier mentioned cases 
the paralysis plainly coincided with the atrophy of the 
muscles, and evident proofs of muscular disease were observed 
at other points, in this latter case the paralysis is very evident, 
but the atrophy not perceptibly developed ; and this paralysis 
affects first the region of the glosso-pharyngeal muscles, then 
apparently extends gradually to the facials, probably also to 
the hypoglossals, and has its origin in the medulla oblongata 
in so pecidiar a manner that only the above-mentioned nerve- 
centres, and not the branches given off by the brain for the 
spinal nerves, are affected. You will find detailed accounts of 
similar cases, described by other observers, in Wachsmuth's 
work. 

From what I have said here. Gentlemen, you will have 
recognised, in the first place, my wish to remind you of the 
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importance of diseases of the pharynx, which may depend partly 
upon the severity of the disease itself, but results especially 
from the concomitant and consequent phenomena which accom- 
pany apparently slight affections of the throat and give rise 
to conditions sometimes directly endangering life, sometimes 
proving of importance from their persistent consequences. 

If, in conclusion, I make some remarks as to treatment, it is 
not for the purpose of recommending new remedies to you. I 
confine myself to the local treatment, and attach the most 
importance, in all modes of treatment, to the avoidance of 
everything which may do harm. For the generality of patients 
it may be difficult at first to give up smoking and drinking 
wine, but it is certainly beneficial. Local treatment with 
gargles, inhalations, painting with solutions, and cauterisations 
are then much more rapidly successful. To use gargles so 
that they shall reach all the diseased parts is seldom possible, 
and few persons know how to gargle so that the solution may 
really reach the back of the throat, although this is most 
certainly possible. The inhalation of vaporised solutions is, 
therefore, preferable. We may begin with solutions of common 
salt, then use mixtures of common salt with alum, and finally 
solutions of alum or tannin. The more prominent points must 
be touched with solutions of nitrate of silver, 1 : 20 — 40, or 
with the solid nitrate. The local treatment may be followed by, 
a general treatment, or by such a one as it is customary now to 
carry out in some favourite watering-place, combined with the 
first. In very rare cases only do I consider general treatment 
alone sufficient. 

For inveterate cases of throat disease, and especially for 
such as are purely local, I prefer sulphur- waters to those con- 
taining carbonate of soda, and see very satisfactory results from 
those of Weilbach, and, in slighter cases, from those of Ems 
and Neuenahr. 
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